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PREFACE. 



%• 



The Author having been for some years engaged in 
Tuition, and having found the'Vant of an Arithme- 
tic in which the Rules were sufficiently plain for 
children to comprehend, it has been his endeavour 
in these few pages to comprise all the rules gene- 
rally taught, and to give such explanations as seemed 
necessary. 

The examples have been made to bear, as much 
as possible, upon the transactions of every day life, 
and are given without answers, in order that th^ 
Pupil may be made to think a little for himself, the 
Author being convinced, that after the rules have 
been properly explained, the less assistance given 
the better. Indeed it must have occurred to every 
person engaged in Tuition, that the answers, generally 
given in treatises upon Arithmetic, are a complete key 
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IV PREFACE. 

to the stating of questions in the Rule of Three, 
and the numerous rules depending upon it. 

The introductions to some of the rules, as the Rule 
of Three, Buying and Selling of Stock, &c. are not 
intended like the rules themselves, to be committed 
to memory, but to be read over attentively, so that 
questions put by the Tutor may be readily answered 
by the Pupil. 

The Author hopes that these introductions, though 
somewhat prolix, may yet prove useful, his object 
having been to make an Arithmetic not so much for 
the Tutor as the Pupil. 

C. B. 



Rochester, April, 1849. 
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EXPLANATION OF THE SIGNS 



MADE USE OF 



IN THE FOLLOWING WORK. 



+ Plus or more, the sign of addition, sip;nifies that 
the two numbers between which it is placed are to be 
added together ; thus 3+4 means that 3 is to be added 
to 4. 

— Minus or less, the sign of subtraction, signifies 
that the latter of the two numbers between which it is 
placed is to be subtracted from the former ; thus 4 — 3 
means that 3 is to be subtracted from 4. 

X Multiplied into, the sign of Multiplication, sig- 
nifies that the numbers between which it is placed are 
to be multiplied together ; thus 3x4 means that 3 is 
to be multiplied by 4. 

"T- Divided by, the sign of division, signifies that 
the former of the two numbers between which it is 



Viii EXPLANATION OF THE SIGNS. 

placed is to be divided by the latter ; thus 4-f-3 means 
that 4 is to be divided by 3 ; and is usually written 
thus ^. 

= Equal to, the sign of equality, signifies that the 
numbers or quantities between which it is placed are 
equal to each other; thus 3+4=7 means that the 
number 3 added to the number 4 is equal to the num- 
ber 7. 



ARITHMETIC. 



Arithmetic is the science that treats of the nature 
and use of numbers. 

Number is either an unit (1) or a collection of units, 
as, 2, 3, 7, &c. — where 1, 2, 3, 7 are called ^^ure^. 

The figures are nine in number^ viz,» 1» one ; 2, 
two ; 3, three ; 4, four ; 5» five ; 6» six ; 7» seven ; 8, 
eight ; 9, nine. By means of these figures, together 
with 0, nought or cipher, all numbers may be repre- 
sented. 

Arithmetic consists of two parts, integral and frac- 
tional. 

Integral Arithmetic treats of integers or whole 
quantities, which are used to express a number of things 
of the same kind, as, 3 pounds, 7 shillings, 5 miles, &c. 

Fractional Arithmetic treats of quantities, which 
are parts of some integer, or whole quantity, as, }, £, 
&c. — where J and | represent one-half and three- 
fourths of an integer respectively. 

The fundamental rules of Arithmetic are Notation, 
Numeration, Addition, Subtraction, Multiplication, 
and Division. 

Notation is the art of expressing numbers by their 
proper figures ; and teaches us to write down any 
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NUMERATION. 



number^ and to have a knowledge of the exact value 
of every figure composing that number. 

Numeration is the art of expressing by words the 
numbers so represented. 

The figures in any number besides their own parti- 
cular value, have another value according to their situ- 
ation in that number, the figure towards the right hand 
expresses so many units, and is said to be in the unifs 
place, and of the figures to the left of the unites place, 

the 2nd figure expresses so many tens, 
3rd • • • • hundreds, 

4th • • • • thousands, 

5th • • • • tens of thousands, 

6th •• •• hundreds of thousands, 

7th •• •• millions, 

8th • • • • tens of millions, 

9th • • • • hundreds of millions, 

&c., &c., <^c., 

thus in the number 987654321, the figure to the right 

hand expresses one unit. 



the 2nd figure expresses 
3rd 



4th 
5th 
6th 
7th 
8th 
9tU 



two tens or twenty, 
three hundreds, 
four thousands, 
fiftv thousands, 
six hundred thousands, 
seven millions, 
eighty millions, 
nine hundred millions ; 



and the number is read nine hundred and eighty-seven 
millions, six hundred aud fifty-four thousand, three 
hundred and twenty-one. 

Examples. 

Write down in words at length the following num- 
bers: — 

27 3563 23047 13526954 

348 33333 167320 270493756 
659 10501 735060 197059607 
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Write down in figures the following numbers : — 

Forty-nine ; three hundred and seventy-six ; four 
hundred ; two thousand, six hundred ancf thirty ; se- 
venty-six thousand, four hundred and three ; one mil- 
lion, three hundred and two thousand, four hundred 
and ninety ; three hundred and fifty-eight millions, 
eight hundred and seventy-three thousand and six. 



SIMPLE ADDraON. 

Simple Addition teaohes us to collect several num- 
bers into one sum* 

Rule. Place the numbers under each other, so that 
units may be under units, tens under tens, &c. ; then, 
beginning at the units, add up each column separately, 
and put down the sum if less than ten ; but if the sum 
is greater than ten, put down the units and carry the 
tens to the next column, and so on, continuing to the 
last column, at which set down the total amount. 

Proof. Add together all the numbers except the 
first, then add their sum to that first number, and if 
the result is the same as the sum of all the numbers, 
the work is correct. 

Examples. 

1. Add 23765» 4963, 87539, 4156 together. 

23765 

4983 
87639 

4156 



120443 



Explanation. Here the sum of the 1st column 
is 23, the units (3) are to be put down, and the tens 
(2) are to be carried to the next column, and so on. 

b 2 
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2. Add 36914, 73647, 39149, 87366, 41637 
together. 

3. Add 416763, 293496, 376269, 417398, 
843276 together. 

4. Add 136266, 4176, 
149204 together. 

6. Add 714638, 1347, 
618279 together. 

6. Add 138266, 7048, 36146, 
710487 together. 

7. Add 91943, 82796, 394966, 
10476 together. 



369487, 39278, 
84731, 482763, 
827304, 
416293, 



SIMPLE SUBTRACTION. 

Simple Subtraction teaches us to subtract or 
deduct a less number from a greater, whereby the dif- 
ference or remainder is found. 

Rule. Place the numbers one under the other, 
according to the value of their places, as in Addition. 
Then, beginning at the units, subtract each figure in 
the lower line from the figure above it, and set down 
the remainder : if the lower figure be greater than the 
upper, add ten to the upper and then subtract the low- 
er figure from that sum, observing in this case to carry 
one, for the ten that was borrowed, to the next lower 
figure. 

Proof. To the lesser number add the remainder : 
if the sum be like the greater number the work is 
correct. 

Examples. 



1» From 



376184 take 91837. 
376184 
91837 



284347 Remainder 



376184 Proof. 



BliftPLB MULTIPUCATIOW. 

2. From 763201843 take 67520376 

3. From 476104276 take 317105367 

4. From 870476103 take 70483764 



SIMPLE MULTIPLICATION. 

Simple Multiplication teaches us to add the 
greater of two given numbers as often as there are 
units in the less ; being a short method of performing 
addition. 



Multiplication Table. 



2 times 


1 


are 


2 


2 times 


2 


are 


4 


2 times 


3 


are 


6 


2 tiroes 


4 


are 


8 


2 times 


5 


are 


10 


2 times 


6 


are 


12 


2 times 


7 


are 


14 


2 times 


8 


are 


16 


2 times 


9 


are 


18 


2 times 


10 


are 


20 


2 times 


11 


are 


22 


2 times 


12 


are 


24 


3 times 


1 


are 


3 


3 times 


2 


are 


6 


3 times 


3 


are 


9 


3 times 


4 


are 


12 


3 times 


5 


are 


15 


3 times 


6 


are 


18 


3 times 


7 


are 


21 


3 times 


8 


are 


24 


3 times 


9 


are 


27 


3 times 


10 


are 


30 


3 times 


11 


are 


33 


3 times 


12 


are 


36 



4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 

4 times 

5 times 

5 times 

6 times 
6 times 
6 times 
6 times 
6 times 
6 times 

5 times 

6 times 

5 times 

6 times 



are 
are 



4 

8 



are 12 
are 16 



1 
2 
3 
4 

5 are 20 

6 are 24 

7 are 28 

8 are 32 

9 are 36 

10 are 40 

11 are 44 

12 are 48 

1 are 5 

2 are 10 

3 are 15 

4 are 20 

5 are 25 

6 are 30 

7 are 35 

8 are 40 

9 are 45 

10 are 50 

11 are 55 

12 are 60 
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6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 
6 times 



7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 
7 times 



8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 



1 are 6 

2 are 12 

3 are 18 

4 are 24 

5 are 30 

6 are 36 

7 are 42 

8 are 48 

9 are 54 

10 are 60 

11 are 66 

12 are 72 



1 are 7 

2 are 14 

3 are 21 

4 are 28 

5 are 35 

6 are 42 

7 are 40 

8 are 56 

9 are 63 

10 are 70 

11 are 77 

12 are 84 



1 are 8 

2 are 16 

3 are 24 

4 are 32 

5 are 40 

6 are 48 

7 are 56 

8 are 64 

9 are 72 

10 are 80 

11 are 88 

12 are 96 



9 times 


1 


are 





9 times 


2 


are 


18 


9 times 


3 


are 


27 


9 times 


4 


are 


36 


9 times 


5 


are 


45 


9 times 


6 


are 


54 


9 times 


7 


are 


63 


9 times 


8 


are 


72 


9 times 


9 


are 


81 


9 times 


10 


are 


90 


9 times 


11 


are 


99 


9 times 


12 


are 


108 


10 times 


1 


are 


10 


10 times 


2 


are 


20 


10 times 


3 


are 


30 


10 times 


4 


are 


40 


10 times 


5 


are 


50 


10 times 


6 


are 


60 


10 times 


7 


are 


70 


10 times 


8 


are 


80 


10 times 


9 


are 


90 


10 times 


10 


are 


100 


10 times 


11 


are 


110 


10 times 


12 


are 


120 


11 times 


1 


are 


11 


11 times 


2 


are 


22 


11 times 


3 


are 


33 


11 times 


4 


are 


44 


11 times 


5 


are 


55 


11 times 


6 


are 


66 


11 times 


7 


are 


77 


11 times 


8 


are 


88 


11 times 


9 


are 


99 


11 times 


10 


are 


110 


11 times 


11 


are 


121 


11 times 12 


are 


132 
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12 


times 


1 


are 


12 


12 times 


7 


are 


84 


12 


times 


2 


are 


24 


12 times 


8 


are 


96 


12 


times 


3 


are 


36 


12 times 


9 


are 


108 


12 


times 


4 


are 


48 


12 times 


10 


are 


120 


12 


times 


5 


are 


60 


12 times 


11 


are 


132 


12 


times 


6 


are 


72 


12 times 


12 


are 


144 



The principal parts of a Multiplicatiou sum are 
Mree, viz,: — 

1. The Multiplicand, or number to be multiplied. 

2. The Multiplier^ or number by which you mul- 
tiply. 

3. The Product^ or number produced by multi- 
plication. 

Rule. Place the numbers one under the other, 
according to the value of their places, as in Addition. 
Multiply each figure in the multiplicand by the first 
figure in the multiplier, beginning at the unites place, 
and set down the product, if less than ten, under each 
figure so multiplied ; but if more than ten, set down 
the units and carry the tens, taking care to place the 
first figure in every line under the figure you multiply 
by ; then add these products together for the whole 
product. 

Proof. The only correct method of proving a 
Multiplication sum is by Division, which the beginner, 
not having learned, cannot practise. 

Examples. 

1. Multiply 7148369 by 7. 

7148369 Multiplicand 
7 Multiplier 



50038583 Product. 



8 
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2. Multiply 



3691047 by 376. 

3691047 Multiplicand 







375 Multiplier 






18455235 








25837328 


1 








11073141 








Multiply 


13841426: 


i5 

by 


Product. 


8. 


738269154 


6,7,8,9,11, and 12. 


4, 


Multiply 


147382763 


by 


87. 


6. 


Multiply 


473290475 


by 


93. 


6. 


Multiply 


82900761 


by 


148. 


7. 


Multiply 


307109367 


by 


7265. 


8. 


Multiply 


4716938 


by 


619478. 


9. 


Multiply 


7304975 


by 


307609. 


10. 


Multiply 


5618473 


by 


9300407. 


11, 


Multiply 


3542768 


by 


3075089. 


12. 


Multi])ly 


71938265 


by 


71938265. 



SIMPLE DIVISION. 

Simple Division teaches us to find how often the 
lesser of two numbers is contained in the greater. 

The principal parts of a Division sum are threBf viz. 

1. The Dividend, or number to be divided. 

2. The Divisor, or number by which you divide. 

3. The Quotient, or number that shows how often 
the Divisor is contained in the Dividend. 

If the Divisor is not contained a certain number of 
times exactly in the Dividend, there will be a fourth 
number, called a Remainder, which will always be less 
than the Divisor. 

Simple Division may be divided into two cases : — 

1. Short Division, or where the Divisor does not 
exceed 12. 
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2. Long Division y or where the Divisor does ex- 
ceed 12. 

SHORT DIVISION. 

Rule. Find how often the divisor is contained in 
the first or two first figures of the dividend, and set 
down the quotient under the figure or figures divided, 
and, if there be a remainder, carry 10 for every unit 
remaining to the next figure of the dividend, and find 
how often the divisor is contained in this number, set 
down the quotient, and proceed as before. 

Proof. Multiply the quotient by the Divisor, add 
the remainder, if any, to the product, and the sum 
will give the dividend^ 

Examples. 

1. Divide 371596352 by 7. 

Divisor 7)371596352 Dividend 

Quotient 53085193 1 Remainder 

7 



371596352 Proof. 



Explanation. Here the divisor (7) is contained 
in the first two figures of the dividend (37) five times 
with two units (2) remaining, for five-times seven are 
thirty-five, and thirty-five subtracted from thirty-seven, 
two remain, carry two tens or 20 to the next figure of 
the dividend (1), and find how oflen the divisor (7) is 
contained in this number (21), and proceed as before. 

2. Divide 67103526938 by 4. 

3. Divide 7158403276 by 5. 

4. Divide 4732691547 by 6. 

5. Divide 6320450763 by 7. 

6. Divide 1727040735 by 8. 

7. Divide 6827507079 by 9. 

8. Divide 3070690871 by 11. 

9. Divide 14635270918 b) \^« 



10 aiMPLE DIVMIOH. 

It may here be observed that when the divisor is 10, 
the quotient will be the same as the dividend, with the 
exception of the last figure, which will be the remainder. 



LONG DIVISION. 

RuLB. Find how often the Jint fiaure of the di- 
visor is contained in the first figure or nrst two figures 
of the dividend, and place the figure that expresses that 
number on the right hand of the dividend for the first 
figure of the quotient ; multiply the divisor by that 
figure, and place the product under as many figures of 
the dividend as are just necessary ; subtract ; add to 
the right hand of the remainder the next figure of the 
dividend and proceed as before, and so on through all 
the figures of the dividend. 

Proof. The same as for Short Division. 

Observations. 1. If the first figure of the di- 
visor U contained in the first figure of the dividend, 
a» many places of figures must be taken in the dividend 
for the first divisor as there are places of figures in the 
divisor ; — ^but if nof, then one more place must be ta- 
ken in the dividend than there are places of figures in 
the divisor. 

2. If, after any figure has been placed in the quo- 
tient, and the operation proceeded with as directed in 
the foregoing rule, it should be found that the remain- 
der is greater than the divisor, the quotient figure 
must be increa$ed ; and if the product of the quotient 
figure and the divisor is greater than the number from 
which it is to be subtracted the quotient figure must be 
decreased* 

Examples. 
1. Divide 476438207 by 37. 
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11 



Dividend 
Divisor 31) 476438207 (12876708 Quotient. 
37 





106 12876708 


Quotient 






74 


37 


Divisor 




324 90136956 






M 


296 38630 


124 
8196 






283 47643 


Product 






259 


11 

8207 


Remainder 




248 47643 


Dividend. 






262 










259 








307 








296 








Divide 


11 


by 




2. 


73261049837 


43. 


3. 


Divide 


817034817520 


by 


78. 


4. 


Divide 


6132715269358 


bv 


179. 


6. 


Divide 


746302754963 


»>y 


3578. 


6. 


Divide 


371472693102765 


i>y 


17396. 


7. 


Divide 


18273004936752 


by 


57905. 


8. 


Divide 


263907521826147 


by 


274567. 


0. 


Divide 


1932518269357251 


by 


81426,9. 


10. 


Divide 


95049637528590 


by 


376047. 


11. 


Divide 


167346003279315 


by 


936185. 


12. 


Divide 


917059030526 


by 


176498. 



When the divisor is the product of any two numbers 
not exceeding 12, the operation may be performed as 
follows : — 

Divide the given quantity by one of those numbers, 
and the quotient resulting from such division by the 
other, the result will be the quotient required. If there 
it a remainder to each or either of the quotients, mul* 
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tiply the second remainder by the Jirst divisor and 
add the first remainder to their product, the sum will 
be the true remainder. 

Examples. 



Divide 3716955 by 56. 

7)3716955 

56 < X 

8) 530993 4 



{ 



66374 lx7 + 4zill Remainder 



13. 


Divide 


6 1 735047 


by 


42. 


14. 


Divide 


30641503 


by 


63. 


15. 


Divide 


87192709 


by 


81. 


16. 


Divide 


627013082 


by 


108. 


17. 


Divide 


134069135 


by 


132. 


18. 


Divide 


467318043 


by 


144. 



COMPOUND ADDITION. 

» 

Compound Addition teaches us to collect com- 
pound numbers of the same kind into one sum. 

A compound number is a number composed of se- 
veral denominations, as £3 14s. l^d.; Slbs, l\oz. 
ISdwts., SiC. 

Rule. Place the numbers so that those of the same 
denomination may stand directly under each other. 
Add the lowest denominations as in Simple Addition, 
and divide their sum by as many of the same denomi- 
nation as make one of the next higher; set down the 
remainder under that lowest denomination, and carry 
the quotient to the next higher denomination, which 
add as before, and so on to the highest, which add as 
in Simple Addition. 

Proof, The same as for Simple Addition. 
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TABLES OF MONEY, WEIGHTS AND 

MEASURES. 



Money. 

writteH 

2 farthings make 1 halfpenny, Jd. 

4 farthings • • • • 1 penny Id. 

12 pence 1 shilling • Is, 

20 shillings • • • • 1 pound l£. 

All the monetary transactions of the country are 
carried on by means of the coins in the preceding table. 
There are however, in common use, several other di- 
visions of the pound sierlingf ( called sterling to dis- 
tinguish it from nominal money, as. Stocky Bills, 
Notes, &c.) 

riz:— £ s, d. 

The groat 4 

The sixpence 6 

The half-crown 2 6 

The crown 5 

The half-sovereign • • • • 10 

There are also other coins, occasionally met with, 
but not considered as the current money of the realm, 

viz: — £ ». d. 

The seven shilling piece 7 

The half-guinea 10 6 

The guinea 1 1 

The pound sterling is represented by the gold coin 
called a sovereign, which weighs 5 dwt. 3*274 grains 
of standard gold. Standard gold contains 4-^^^^ ^^ 
pure gold, and -,^th of alloy. The alloy used is cop- 
per. One pound weight of standard silver contains 
11 oz. 2dwts. of pure silver, and ISdwts. of copper or 
alloy. 

C 
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TROY WEIGHT. 















wriiten 


24 


grains 


make •• 


1 


penny- 


weighty 


1 dwt. 


20 


penny- 


weights 


1 


ounce 




1 oz. 


12 


ounces 




1 


pound 




1 lb. 



By this weight are weighed gold, silver, and most 
liquids which are sold by weight* 

** The Troy Weight appeared to us to be the ancient 
weight of this kingdom, having existed in the same state 
from the time of Edward the Confessor ; and there are 
reasons to believe that the word 7>oy, has no reference 
to any town in France, but rather to the monkish name 
given to London of Troy-novant, founded on the le- 
gend of Brute : Troy Weight, therefore, according to 
this etymology, is, in fact, London Weight.*' Report 
of the Commitsioners of Weights and Measures, 

The legend referred to asserts that Brute, a lineal 
descendant of ^neas, came to England about the year 
2855 B. C*, where he founded the City of London, then 
called Trinovantum, which name was afterwards cor- 
rupted into Troy-novant. 

Jewellers weigh diamonds and other precious stones 
by carats and grains. 

4 diamond grains make. • 1 carat 
151 j^ carats 1 ounce Troy, 

hence the diamond carat is 3 ^ grains nearly. 

The term carat, when used to express the fineness of 
gold, has a relative meaning only. The whole mass of 
alloyed gold is supposed to be divided into 24 equal 
parts, thus the standard for gold coin is 22 carats fine, 
that is, it consists of 22 parts of pure gold, and 2 
parts of alloy. 
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AVOIRDUPOIS WEIGHT. 

writteH 
16 drachms make • • • • 1 ounce •••••••• 1 oz, 

16 ounces 1 pound I lb. 

28 pounds 1 quarter 1 qr. 

4 quartersyor 112lbs. 1 hundred-weight 1 cwt. 
20 hundred-weight • • 1 ton .•••«•••• • 1 ton. 

** We found the Avoirdupois Weight by which all hea- 
vy goods have been for, a long time weighed (probably 
derived from avoirs the ancient name for goods or 
chattels, and poids weight) to be universally used 
through the kingdom." Report of the Commissioners 
of Weights and Measures. 

The pound Avoirdupois is, by Act of Parliament, 
ordered to contain 7000 grains Troy, 

By this weight are weighed all metals, gold and 
silver excepted, grocery, butchers*-meat, bread* com^ 
drugs, Sic. 

WOOL WEIGHT. 

7 Ibs.make.... «...• 1 clove 

2 cloves or 14 lbs 1 stone 

2 stones or 28 lbs 1 tod 

6J tods ...• 1 wey 

2 weys. ••«•• »•• 1 sack 

12 sacks 1 last. 

N.B. In some places, 7 tods make 1 wey, and 240 
pounds 1 pack. 

APOTHECARIES' WEIGHT. 

written 

20 grains make ...• 1 scruple*. •• 1 scrm 

3 scruples • • • 1 drachm • • 1 dr. 

8 drachms • • • 1 ounce • . . • 1 oz. 

12 ounces • • • • 1 pound . • • • 1 lb. 

This weight is used exclusively in ^te^^'Qk%\&fti^v- 

c 2 
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cal prescriptioDSy and is merely a pecoliar subdivision 
of the pound Troy ; tbe pound, ounce, and grain of 
the Apothecaries being exactly tbe same as the pound, 
ounce, and grain Troy. 

CLOTH MEASURE. 

terUttit 
24 inches make. • 1 nail ..•••••••• 1 ». 

4 nails 1 quarter 1 qr. 

4 quarters •••• 1 yard or 36 inches 1 yd. 

3 quarters •..• 1 ell Flemish ••«• 1 e.FL 

5 quarters •••• 1 ell English.... 1 e.E. 

6 quarters ..•• 1 ell French •••• 1 e.Fr* 

The yard and its subdivisions are used in measuring 
all sorts of wrought silks, cottons, linens, &c. The ell 
as a measure of length appears to be now out of use. 
Merchants in London, who deal in French silks, me- 
rinoes, &c., sell their goods by a measure of 44 inches 
called an ell. 

LONG MEASURE. 

wriiten 
3 barley-corns make..' 1 inch.... I in. 

12 inches • 1 foot..., 1ft. 

3 feet 1 yard..«, 1 yd. 

^iyard }^™/peS'}^/- 

40 poles • 1 furlong. . 1 fur* 

8 furlongs or 1760 yds 1 mile . . . • 1 m. 

3 miles • 1 league • . 1 lea. 

69 j^ English statute miles 1 degree • • 1^ 

Long measure is used to measure the distance of 
places, or any thing else where length is considered 
without regard to breadth. 

The following measure is used for tbe purpose of 
Land Surveying. 

100 links make..*.*. 1 chain of 22 yards 

10 chains 1 furlong 

80 chains •••••••••• 1 mile. 
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Sailors also use the following for nautical purposes. 

6 feet make 1 fathom 

1012J fathoms or 2025 yards 1 nautical mile 

3 nautical miles 1 league 

60 nautical miles •••••• 1 degree. 



SQUARE MEASURE. 

wriiien 
144 square inches make 1 square foot 1 9q/fi 

9 square feet 1 square yard 1 sq, yd. 

30| square yards • • • • 1 square pole 1 sq, pole 
272| square feet 1 square rod 1 sq. rod 

Square measure is used to measure all kinds of sur- 
faces or areas, such as land, flooring, plastering, slating, 
tiling, &c., &c. An area has length and breadth only. 

LAND MEASURE. 

wriHem 
40 square poles make 1 rood • • • • 1 ro. 

4 roods 1 acre • • • • 1 a. 

160 square poles •••• 1 acre 
4840 square yards • . . • 1 acre 

CUBIC, OR SOLID MEASURE. 

written 
1728 cubic inches make 1 cubic foot 1 cu.ft. 
27 cubic feet 1 cubic yard 1 cu. yd. 

Cubic measure is used to measure the contents of all 
kinds of solids. A solid contains length, breadth, and 
thickness or depth. 

WINE MEASURE. 

4 gills make • • • • I pint 1 /?/• 

2 pints •••• 1 quart 1 qt, 

4 quarts ••••••••••.. 1 gallon«.*«,««« 1 gaL 

c 3 
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WINE MEASURE CONTINUED. 

wriitem 

10 gallons ••••• 1 anker of brandy 1 ank. 

42 gallons •••••• 1 tierce 1 tier. 

63 gallons 1 hogshead .... I hhd. 

84 gallons ••••• 1 puncheon • • • • 1 pun, 

2 hogsheads or 126 gal. 1 pipe or butt . . 1 pipe 

2 pipes or 252 galb. • • 1 tun • 1 tun. 

By this measure, wine, spirits, perry, cyder, mead, 
vinegar, whale and olive oil, &c., are measured. 

The Imperial gallon, as ordered by Act of Parlia- 
ment, contains 277*274 cubic inches or 277^ cubic 
inches nearly, and is used for both Wine, &c. and Beer. 



BEER MEASURE. 

written 

2 pints make • 1 quart I qt. 

4 quarts •••• 1 gallon 1 gal. 

8 gallons 1 firkin of ale 1 Jir. ale 

9 gallons 1 firkin of beer 1 jfir. br, 

2 firkins or 18 galls. • . 1 kilderkin . . 1 kil. 

2 kilderkins or 36 galls. 1 barrel 1 bar. 

3 kilderkins or 54 galls. 1 hogshead • • 1 hhd. 
3 barrels or 108 galls. . . 1 butt 1 6/. 



DRY MEASURE. 

written 

2 pints make 1 quart •••••• 1 qt, 

2 quarts •••••••••• 1 pottle 1 pot. 

2 pottles 1 gallon J gal. 

2 gallons 1 peck 1 pk. 

4 pecks • 1 bushel 1 bush. 

8 bushels • . • , • 1 quarter • • • « 1 qr, 

4 bushels 1 coomb 1 cb. 

5 quarters or 40 bush. 1 wey or load . . 1 Id. 
2 weys or 10 qrs 1 last ••.••••• 1 1st. 

36 bushels •••••«•••• 1 chaldron •••• 1 chaL 
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By this measure, coals, salt, lead-ore, oysters, corn, 
seeds, fruits, roots, and other dry goods, are measured. 

The Imperial bushel contains 8 imperial gallons, or 
2218*192 cubic inches, and is used for measuring corn, 
malt, &c. 

The Imperial heaped bushel as used for coals, con- 
tains 2815*4887 cubic inches. Coals are now generally 
sold by weight, 1| tons being considered equal to a 
chaldron. 



TIME. 

written 

60 seconds make 1 minute • • 1 m. 

60 minutes •••••«• • 1 hour .... 1 h. 

24 hours • 1 day .... 1 d, 

7 davs 1 week • . • • 1 to. 

4 weeks • 1 month . • 1 m. 

62 weeks and 1 day 1 year . • • • 1 yr. 

12 calendar months 1 year .... 1 yr. 

13 lunar months and 1 day l year .... 1 yr. 
365 days5Ars. 48 m. 55 sec. 1 solar year 1 s, yr, 

A lunar month consists of 28 days nearly, being the 
time in which the moon completes one revolution round 
the earth. 

A solar year is the period in which the earth com- 
pletes one revolution round the sun. 

The length of the calendar months are unequal, and 
are usually remembered by means of the following 
doggrel lines. 

Thirty days have September, 

April, June, and November; 

February hath twenty-eight alone. 

And all the rest have thirty-one. 
Except in Leap-year, and then *8 the time. 
When February's days are twenty-nine. 

Leap-year is every fourth year, when 366 days are 




k 



» 



aude to 

the lofth dt' a 
coaatedy we dumUL 

or 1 da^ aearl^v ia im i nor veaa ; t^ aaalk of 
braanr ia tfaereAxe, evtsry /mrdk ^cv. vaiie ta 
of 29 da^s iaatead ar 2a <ta:«% csioepc wktm the ■ 
ben dcsotiae the ceatarKs^'is 14L 17, 18. 19, SO, de- 
Bfltia^ imoriTMI. laoo, I9i>}, a«i,aie aar dhiaUe 
br 4. Hence 16QO uii 9>I4 «a«U he kap-vcais, 16 
aod 20 beins dxrai:^ h« 4; ui 1700, 1800, 1900 
would BOC be leap-jean, 17, 18w aad 19 aat beia^ di- 
risible by 4. Thu ofwffinM af c^ kap-vear at the 
yean 1700, 1800, <i;c. w» €nt ^ at iilir i i lato Earope 
in the jear 1583 by Pofw Gxesorr, ( the caicwdar was 
from him called ^ Crrfwi^m 'CmhmdB]^ aad was 
made to remcdT the error tku wwaki aibe £pMi cob- 
sideriag the year as 36^ days esactiy, iastead of 965 
days, 48 aiiaates aad a ftictiow, which error woald be 
about ome day ia every IM yean» ar 3 days aad a firao- 
tioD ID erery 400 yean. 

Thb correctioB of the calcadar waa aoC amde in 
Eoglaod oDtil the year 1752, whea the error was fowad 
to amooDt to 11 daTs ; aad this cn r i e cte d caleadar is 
called the New Styit, to distiagaiA it £pmi the Old 
Style, or JmHam Cmiemdmr. 

The Jolian Caleodar made the year to ooaast of 
365^ days exactly, aad was called Jmliam, from its ha- 
ving existed from the time of Jolios Oesar ; the Jolian 
Caleodar made erery fourth year a leap-^ear. 

The leap-year is hnown by the number espiesaiiig 
the year being exactly divisible br 4 ; thus the num- 
bers 1840, 1844, 1848 being exactly divisible by 4, the 
years 1840, 1844, and 1848 are leap-years. 

The New Style is now 12 days before the Old Style, 
since the year 1800 would, by the Old Style, have been 
a leap-year, which by the Mew Style, it was not ; this 
number of 12 days constitutes the difference between 
()I<1 Michaelmas Day, Old Christmas Day, &c. and 
our Michaelmas day, &c. 
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A TABLE OF MISCELLANEOUS ARTICLES. 

A firkin of butter is 56 lbs. 

A firkin of soap •• 64 lbs* 

A barrel of pot-asbes 200 lbs. 

A barrel of ancbovies • 30 lbs. 

A barrel of soap , 256 lbs. 

A barrel of raisins 112 lbs. 

A fotber of lead io London^ 20 cwt., or • • 2240 lbs. 

A stone of iron 14 lbs. 

A stone of butcher's meat • 8 lbs, 

A stone of glass « 5 lbs. 

A stone of hemp • ,... 32 lbs. 

A stone of cheese • , 16 lbs. 

A gallon of train and other oils TJIbs. 

A faggotof steel 120 lbs. 

A seam of glass is 24 stone of 5 lbs., or • • 120 lbs* 

A peck of salt • 14 lbs. 

A bushel of salt • 56 lbs. 

A quintal ••••• 100 lbs. 

A chest of tea, about 84 lbs. 

A bag of rice ••••• 168 lbs. 

A hogshead of pilchards ( about 3000 fish) 40 gals. 

A tun of seed oil 236 gals. 

A tun of fish oil ..••• 252 gals. 

A ton of salt • 42 bush. 

66 lbs. of old hay . . . . i ^^^ j ^^^ 
60 lbs. of new hay • • • • ) 

36 lbs. of straw • 1 truss 

36 trusses of hay or straw • . . • 1 load 

12 articles 1 dozen 

12 dozen 1 gross 

20 articles 1 score 

5 score • •• 1 common hundred 

6 score 1 great hundred 

30 deals 1 quarter 

4 quarters • • 1 hundred 

24 sheets of paper 1 quire 



(Pkuter*f) 




oftoi mM hw the 
tothekndred. 



IfOKKT. 

(1) £ «. ^ 9) £ ju A (S) £ c A 

89 19 llj 137 19 7J 

76 7 8 84 18 8 

43 16 2} 969 17 9| 

27 13 7 25 16 10[ 

39 8 11| 37 15 Hi 

18 3 9^ 832 14 !( 

52 15 6 76 13 2| 

Sum 330 15 10| 

293 3 6} 

Proof 330 15 10| 



£ «. 


d. 


37 12 


4i 


49 17 


8* 


39 9 


11 


68 13 


2i 


47 





35 18 


9i 


52 3 


lOj 



(4) £ #. 


d. 


(5) £ «. 


d. 


(6) £ i. d. 


147 13 


4| 


360 18 


74 


315 17 5^ 


836 11 


H 


138 17 


u 


106 11 11| 


275 14 


11 


75 13 





235 7 8 


00 12 


7J 


427 8 


9| 


67 10 04 


104 7 


9 


56 16 


2i 


8 8 0| 


7 10 


22 


139 4 


10 j 


414 14 11 


15 


04 


48 


7 


70 19 7| 
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TROY WEIGHT. 



lb. 


oz. 


dwt. 


(8) 


1 03. 


dwt. 


gr. 


(9) lb. 


oz. 


dwt. 


375 


11 


19 




23 


19 


23 


714 


3 


7 


49 


9 


18 




49 


13 


14 


83 


11 


19 


618 


11 


13 




7 


17 


21 


269 


4 


6 


27 


7 


7 




16 


14 


17 


814 


2 


15 


135 





14 




4 


11 


8 


943 


7 


14 


48 


4 


13 




13 


17 


21 


65 





3 



302 3 8 89 15 9 8 8 8 



(10) tons. 


cwt. 


qr. 


lb. 


17 


19 


3 


27 


13 


3 


2 


18 


4 


18 


1 


6 


89 


7 


2 


24 


65 


15 


3 


19 


47 


4 


1 


5 


3 


9 
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AVOIRDUPOIS WEIGHT. 

(11) cwt. qr. lb. oz. dr. 



314 


3 


27 


15 


15 


751 


1 


18 


11 


11 


835 


2 


26 


13 


7 


26 


2 


9 


11 


5 


148 








8 


14 


27 





4 


3 


5 


185 


3 


18 


9 


12 



9 



APOTHECARIES WEIGHT. 



(12) lb. 02. du H. (13) OS. dr. ac. gr. 

13 11 7 2 ^ " - - - 

185 7 6 

26 6 1 
15 4 4 

198 11 3 2 

27 3 2 2 
185 7 1 1 



735 


7 


2 


10 


81 


1 


1 


13 


7 


6 





15 


40 








7 


636 


4 


2 


9 


19 


3 





11 


48 


5 


2 


14 
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CLOTH MEASURE. 



yds. 


qr. 


». 


(15) 


E.e. 


gr. 


n. (16) Fr.f. 


qr. 


»• 


14 


3 


3 




48 


3 


3 173 


5 


3 


13 





2 




27 


4 


1 69 


2 


2 


17 


1 


1 




13 


1 


2 48 


4 


I 


15 


3 







54 





1 63 


1 


2 


8 


2 


2 




69 


3 


15 








16 





3 




48 


2 


2 8 


4 


1 



17 4 2 17 



LONG MEASURE. 
(ir) mi. fur* pO' (18) y(/». ft. in. (19) /*. tn. b.c. 



184 


7 


19 


17 


2 


11 


36 


11 


2 


35 


6 


17 


14 


I 


7 


17 


4 


1 


26 





19 


9 





9 


19 


10 


1 


143 


4 


13 


7 


1 


10 


48 


3 





25 


2 


39 


135 








3 


5 


2 


19 


3 


27 


26 


2 


4 


1 


11 


1 


248 


5 


15 


18 


1 


5 


19 


7 


2 



LAND MEASURE. 



(20) a. 


r. 


P' 


(21) 


1 a. 


r. 


P- 


19 


1 


19 




37 


2 


7 


35 


3 


15 




14 


3 


19 


27 


2 


37 




15 


1 


7 


19 


1 


18 




18 





32 


45 





32 




36 





24 


76 


3 


15 




47 


2 


7 


19 


1 


16 




19 


1 


19 
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WINE MEASURE. 



hkd. 


gnl. 


f*«. 


43 


47 


3 


28 


36 


1 


16 


54 


1 


35 


38 





27 


41 


2 


18 


7 


3 


6 


16 


1 



(23) Utfu hkd. gtd. qis. 



183 


1 


37 


1 


26 


3 


10 


3 


13 


2 


48 


2 


159 


1 


27 





26 





15 


2 


148 


3 


43 


3 


35 


2 


27 


2 



DRY MEASURE. 



(24) qr8. 


b. 


p. 


(25) 


had 


qr. 


h. 


314 


7 


3 




17 


4 


7 


27 


2 


1 




13 


1 


1 


13 


6 







18 





6 


487 


3 


3 




49 


3 


3 


35 


1 


2 




7 


2 


5 


246 


7 


3 




16 


3 


2 


18 


6 


1 




5 


2 


4 



TIME. 



yn. 


m. 


d. 


(27) 


m. 


d. 


h. 


(28) d. 


h. 


m. 


143 


12 


23 




11 


17 


23 


138 


17 


39 


26 


11 


4 




14 


14 


17 


26 


9 


51 


19 


4 


19 




37 


23 


14 


15 


11 


56 


15 


10 


16 




18 


18 


8 


49 


12 


9 


183 


7 


13 




26 


25 


6 


138 


8 


57 


25 


11 


24 




14 


7 


13 


47 


14 


18 


69 


12 


17 




13 


9 


B 


\^ 


n 


V2> 
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Compound bubtractioii. 



COMPOUND SUBTRACTION. 

Compound Subtraction teaches us to find the 
difference of any two compound numbers of the same 
kind. 

Rule. Place the lesser number under the f^reater, 
as in Addition, then, beginning with the lowest deno- 
mination, subtract the lower number from the upper, 
and set down the remainder ; but if the lower number 
be greater than the upper, borrow as many of the same 
denomination as make one of the next higher, and add 
it to the upper ; subtract the lower number from this 
sum, and set down the remainder, observing, in this 
case, to carry one to the number to be subtracted in the 
next higher denomination. 

Proof. The same as for Simple Subtraction^ 

EXAMPLES. 



(1) £ «. d. 

37 19 4) 

19 17 5| 

Rem. li TTTj 

Proof 37 19 4} 



MONEY. 

(2) £ B. 
6B3 13 
627 14 



d. (3) £ «. 
2J 326 7 
7| 273 16 



d. 

H 

4i 



(4) 


£ «. d. 

738 17 4J 

76 19 8 


(5) £ t. d. 
361 2 41 
173 13 8| 

TROY WEIGHT. 


(6) £ s. 
176 17 
36 4 


d. 

3 

11| 


(J) 


Ih, mu dwt* 

183 7 13 

49 11 17 


(8) 02. dwt, gr, 
37 17 12 
18 13 19 


(9) lb. oz. 

48 2 

9 7 


dwt. 
11 
13 
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AVOIRDUPOIS WEIGHT. 

(10) ewt. qr* lb, (11) ft. 26. oz. (12) 26* os, dr, 

175 2 4 87 21 1 95 2 11 

35 3 10 14 27 11 38 7 14 



apothecaries' weight. 

(IS) Ih, oz, du (14) ax. dr, ac, (15) dr. ac. ^. 

47 3 2 14 3 2 135 1 13 

14 7 7 7 4 2 28 2 15 



CLOTH MEASURE, 

(16) yds. qr. n, (17) E,e, qr» n. (18) Fr.e. qr, ». 

93 2 1 187 4 2 835 1 1 

45 3 3 145 1 1 496 5 3 



LONG MEASURE. 

(19) mi. fur. po. (20) yds. ft. tn. (21) ft. in. b.e. 

83 3 4 138 1 7 347 3 1 

19 7 23 29 2 11 19 5 2 



LAND MEASURE. 

(22) a. r. p. (2S) a. r. p. (24) a. r. p. 

183 1 19 45 2 15 352 1 17 

175 3 18 41 3 27 148 1 19 



WINE MEASURE. 

(25) hhd. g€l qi. (26) pipe hhd. gdL (27) tun hkd. gml 
54 17 1 64 1 47 35 I 47 

27 23 2 38 52 \^ *^ Vw 

d 2 



28 ciiHPttiin 



DRY MKASrSB. 

(28) frt. *. p. (») gwL fL pi. (It) fn. h. p. 

6931 315 21 9311 

15 62 4931 4952 



TIME. 

(SI) ». tf. k, {M)fn, wk. d. (!ia)kn. m. 

135 21 3 135 1 14 327 13 17 

121 18 17 69 11 17 19 51 54 



COMPOUND MULTIPUCATION. 

Compound Multiplication teaches us to find tbe 
sum of any compound number, repeated any given 
number of times. 

(impound Multiplication may be divided into tkret 
cases, viz.— 

1. Wlien the Multiplier does not exceed 12. 

2. When the Multiplier u the product of any two 
numbers not exceeding 12, 

3. When the Multiplier is not the product of any 
two numbers not exceeding 12. 

Case 1. Rule. Place the multiplier under the 
lowest denomination of the multiplicand. Multiply 
the lowest denomination by the multiplier, and divide 
the product by as many of the same denomination as 



tX>MtH>Ulll> MUtTIPtlCATtOlr, 29 

make one of the higher, set down the remainder, and 
add the quotient to the product of the next higher de- 
nomination found as before, and so on to the highest, 
the result will be the product required. 

Case 2. Rule. Multiply the given price or quan- 
tity by one of those numbers, and that product by the 
other, the result will be the product required. 

Case 3. Rule. Multiply the given price or quan- 
tity by 10, and that product again by 10, and so on, 
according to the number of places of figures contained 
in the multiplicand, then, ( if the number is under 
1000,) multiply the hundred times by the number of 
units in the hundreds* place of the multiplier, the ten 
times by the number of units in the tens* place and the 
given price or quantity by the number of units in the 
multiplier, add these several products together, and 
their sum will be the whole product required. 

Examples. 

1. What is the price of 5 sheep at £l 17s. GJd. 
per sheep ? 

£ s. d. 

1 17 8 J Multiplicand 
6 Multiplier 

£9 8 6J Product. 



2. 42 yards of satin at 14s. 9d. per yard. 

«. d. 
14 9 

6 X 7=42 



4 8 6 Price of 6 yards 
7 



£30 19 6 Price of 42 yards, 
d 3 
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3. 735 pairs of silk stockings at 7s. 10|ci.per |>air. 

«. d, 

7 10^ Price of 1 pair 
10 



3 18 6j Price of 10 pairs 
10 



39 5 5 Price of 100 pairs 
7 



274 17 11 Price of 700 pairs 

11 15 7i Pnce of 30 pairs 

1 19 3| Price of 5 pairs 



£28B 12 9| Price of 735 pairs. 



4. What is the price of 9 yards of silk at 4s. 11 jcf. 
per yard ? 

5. What is the price of 11 ounces of silver at 7«. 
5|d. per ounce t 

6. What is the price of 12 gallons of brandy at 
£1 148. Id. per gallon? 

7. Multiply 3 cwt. 2qrs. 17 lb. 13 oz. 14 dr. by 7. 

8. Multiply 17 yds. 3qrs. 2n. by 12. 

9. What is the price of 36 oxen at £27 13s. 4jcf . 
per ox? 

10. What is the price of 42 ells of merino at lis. 
8|d. per ell ? 

11. What is the price of 56 quarters of wheat at 
£3 15s. 10 j^d. per quarter? 

12. What is the price of 72 cwt. of cheese at £6 
18s. 34cf. per cwt. ? 
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13. What is the price of 108 dozen of port at £2 
13«. Id, per dozen ? 

14. What is the price of 132 pairs of stockings at 
OS, 9|d. per pair? 

15. What is the price of 144 shawls at £1 17«. ll|d. 
per shawl ? 

16. What is the price of 39 tons of iron at £3 13s. 
8|d. per ton ? 

17. What is the price of 87 oxen at £27 18«. 6d. 
per ox ? 

18. What is the price of 138 gallons of brandy at 
£1 13s. 4d. per gallon ? 

19. What is the price of 117 pieces of cloth at 
£35 7s. 8|d. per piece ? 

20. What is the price of 387 dozen of sherry at 
£l 17s. 9|d. per dozen ? 

21. What is the price of 419 yards of satin at 
16s. 7|c{. per yard ? 

22. What is the price of 754 cwt. of sugar at £3 
15s. S\d. per cwt. ? 

23. What is the price of 359 dozen of candles at 
Os, 5ld. per dozen ? 

24. What is the price of 198 pieces of riband at 
£1 I8s. 5|d. per piece ? 

25. What is the price of 296 sheep at £l 1 9s. 1 1 |c2. 
per sheep ? 

26. Multiply 7 cwt. 2qrs. 13 lbs. 11 oz. by 138. 

27. What is the weight of 37 hogsheads of tobac- 
co» each weighing 7 cwt. 3 qrs. 19 lbs. ? 
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COMPOUNT> DIVISION. 

Compound Division teaches as to divide any com« 
pound Domber into aay proposed ■amber of equal parts. 

Rule. Place the divisor to the left hand of the di- 
vidend, divide the highest denomination by the divisor, 
as in Simple Division, and multiply the remainder, if 
any, by as many of the next lower denomination as 
make one of the denomination previously divided, add- 
ing to the product the parts of the less denomination 
contained in the dividend, divide that sum by the divi- 
sor as before, and so on, to the lowest denomination ; 
the quotients placed in order will be the result required. 

Proof. The same as for Simple Division. 

Examples. 

1. Divide £437 1^. 94^. by 7. 

£ B. d. 
Divisor 7) 437 15 9^ Dividend 

Quotient 62 10 9J 4 Remainder 

7 

£437 15 9 J Proof. 

2. Divide £398 13«. 5|d. by 54. 






54< X 



£ s. d. 
6) 398 13 5| 



9 ) 66 8 10| - 5 

£7 7 7| - 4x6+5=29. 



Answer £7 7#. 7|d. - 29. 
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33 



3. Divide £4763 15$. 9|d. by 137. 





£ ». d. 


£ 


8, d. 




137)4763 16 9J ( 


; 34 15 5^ - 41. 




411 








653 






548 








105 






20 








137 ) 21 15 ( 15«. 








137 








745 






685 






' 


60 


• 






12 








137 ) 729 ( 5d. 






685 








44 








4 








137 ) 178 ( i 








137 








41 






4. 


Divide £6184 17«. 


Uid 


. by 7. 


6. 


Divide £13756 ISs. 


4|d. 


by 9. 


6. 


Divide £41683 12«. 


3|d. 


by 12. 


7. 


Divide £382695 13«. 


lid. 


by 35. 


8. 


Divide £213071 18«. 


lOd. 


by 132. 


9. 


Divide 1735 cwt. 3 qrs, 17 lbs. by 9. 


10. 


Divide 4169 yds. 3qrs. 1 


n. by 11. 


11. 


Divide £73615 10s. 


Aid. 


by 375. 


12. 


Divide £84349 Os. 


S^d. 


by 179. 


13. 


Divide 73601 cwt. 3 


qrs. 


8 lbs. by 827. 


14. 


If 47 oxen cost £1749 13<, 9d. what did one 


ox cost 


;.? 
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15. Bought 273 sheep for £483 19«., what did one 
sheep cost ? 

16. Bought a ship load of coals containiDg 349 
tons for £600, what did I give for one ton ? 

17. If I buy a piece of cloth containing 57 ells for 
£137 14<.y what do I give for one ell ? 



REDUCTION. 



Reduction teaches us to reduce quantities of one 
denomination to another without altering their value. 

Reduction may be divided into two cases. 

1. Where quantities of a higher denomination are 
to be reduced to a lower. 

2. Where quantities of a lower denomination are to 
be reduced to a higher. 

Case 1. Rule. Quantities of a higher deno- 
mination are reduced to a lower, by multiplying the 
higher denomination by as many of the next lower as 
make one of that higher denomination, adding to the 
product the parts of the lower denomination, where 
the quantity to be reduced is compound, and so on, 
until the required denomination is obtained. 

Case 2. Rule. Quantities of a lower denomina- 
tion are reduced to a higher, by dividing the lower 
denomination by as many of that lower as make one of 
the next higher denomination, and so on, until the re- 
quired denomination is obtained. 

In reducing quantities from a higher to a lower de- 
nomination, it will be sometimes necessary to multiply 
by the fractions \ and \* When that is the case, mul- 
tiply by the whole number, to which either of these 
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fractions is annexe<1, as in Simple Multiplication, and 
then divide the multiplicand by the number in the frac- 
tion placed below the line, and add the quotient to the 
product obtained by multiplying by the whole number — 
thus, in reducing 40 poles, which make 1 mile, into 
yards, the poles must be multiplied by 5j|, because 5| 
yards make i pole. The operation is as follows : — 

poles 
40 

200 product by 5 
20 product by J 

220 product by 5). 



Examples. 
1« Reduce £37 10«. 7^^. into farthings. 

£ 9. d. 

37 19 1\ 
20 



750 shillings 
12 



9115 pence 
4 



Aimwer 36461 farthings. 

Explanation. In the preceding example the 
pounds are reduced to shillings by multiplying by 20, 
because 20 shillings make, or are equal to (=) one 
pound ; — the shillings are reduced to pence by multi- 
plying by 12, because 12 pence make one shilling ; — 
the pence are reduced to farthings by multiplying by 4, 
because 4 farthings make one penny ; — and 36461 £Bur- 
thiugs are equal in value to £37 199, l\d. 
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2. Id 7318463 farthings how many pounds sterling ? 

farlhivgs 
4) 7318463 

12) 18296152 

2,0) 16246,7 ll|d. 

£7623 7s. ll|d. Answer. 



Explanation. Here the farthings are reduced to 
pence by dividing by 4, because 4 farthings make, or 
are equal to (=z) one penny, the quotient will be pence 
and the remainder farthings; — the pence are reduced 
to shillings by dividing by 12, because 12 pence make 
one shilling, the quotient will be shillings and the re- 
mainder pence ; — the shillings are reduced to pounds, 
by dividing by 20, because 20 shillings make one 
pound, the quotient will be pounds, and the remainder 
shillings; and £7623 Is. W^d. are equal in value to 
7318463 farthings. 

3. In £19 19s. 11|d. how many farthings? 

4. Reduce £58 17s. 8|c/. into farthings. 

5. Reduce £47 13s. 4d, into two-pences, pence, 
and farthings. 

6. Reduce £83 lis. 9d, into three-pences, pence, 
and farthings. 

7. Reduce £39 19s. Sd. into groats, pence, and 
farthings. 

8. Reduce £84 7s. 6c/. into sixpences, pence, and 
farthings. 

9. Reduce £78 15s. into crowns, half-crowns, six- 
pences, pence, and farthings. 

10. In 6154973 farthings how many pounds? 

11. In 76352075 farthings how many pounds ? 

12. In 31567603 farthings how many pounds? 

13. In 31b. lloz. I3dwt. 22gr. how many grains ? 

14. In 6327519 grains how many pounds troy? 

15. In 17 silver candlesticks, each weighing 2 lb. 
7 oz. 13 dwt. 14 gr. how many grains ? 



REDUCTION. 37 

10. Reduce 24 1b. 11 oz, 7 dr. 2sc. 19 gr. into 
grains. 

17. Reduce 87615327 grains into pounds (apothe- 
caries' weight.) 

18. In 27 boxes of myrrh each 371b. 3oz. 4 dr. 
how many grains? 

19. In 8754356 ounces how many cwts? 

20. In 3 tons 17 cwt. 2qr. 23 lb. 11 oz. of iron 
how many drachms ? 

21. In 11 tons 19cwt. 3qr. 271b. 15oz. 15dr. 
how many drachms? 

22. In 731842695 drachms how many tons ? 

23. In 13 hogsheads of sugar, each weighing 4 cwt. 
2 qr. 191b. how many pounds? 

24. Reduce 363 \<ls. 3qrs. 3 n. into nails. 

25. Reduce 179 Ce. 4 qrs. iiiio yards. 

26. Reduce 419 Fr.e. 2 qrs. into English ells. 

27. In 14 pieces of cloth, each 37 yards how many 
nails ? 

28. In 15 bales of holland, each bale 19 pieces, 
each piece 48 Flemish ells, how many yards? 

29. In 13 mi. 7 fur. 19 p. how many poles ? 

30. In 4163*251 yards how many miles? 

31. In 50 miles how many barlevrornsP 

32. In 183 a. 3 r. 17 p. how many poles? 

33. In. 16hhd. 35 gal. 3qt. of wine how many 
pints ? 

34. In 473596 gallons of brandy how many tuns? 

35. In 369 qrs. 3 b. 2 p. of wheat how many pecks? 

36. In 365 d. 5h. 48 m. 55 s. which make a solar 
year, or the time in which the earth makes one revo- 
lution about the sun, how many seconds? 

37. In 354 d. 8 h. 48 m. 36 s. how many seconds ? 

38. How many seconds have elapsed since the cre- 
ation of the world to Christmas 1840, supposing the 
creation to have been 4004 years B.C. reckoning 365j^ 
days to the year ? 
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RULE OF THREE. 

The Rule of Three teaches us to find a namFier 
that shall have the same proportion to one of three ^- 
ven numbers that there is between the other #tc7o, and 
is so called from three numbers being given to iiod a 
fourth* 

As the doctrine of ratio or proportion is rather above 
the comprehension of the >oung beginner, he must rest 
satisfied with the tollowing explanations and facts. 

Ratio is the relation which one quantity bears to 
another quantity of the same kind with respect to mag" 
nitude. 

Thus the relation between 12 and 6, where 12 con- 
tains a twice, is called a ratio and is written 12:6, 
and read twelve to six. 

'* It isevident that this relation can only exist betweeu 
quantities of a similar kind ; thus a number must be 
compared with a number; a line with a line ; <^c. <%c.: 
and it would be absurd to compare a certain number of 
feet with a certain number of pounds; &c. &c."' 
Bridges* Algebra, 

Proportion is the equality of ratios. For, four 
quantities are said to be proportional when the first 
contains, or is contained in, the second, as often as the 
third contains, or is contained in, the fourth. 

Now, 12 contains 6, as often as 4 contains 2; 
For 12 is twice 6, and 4 is twice 2. 

And the proportion between these four numbers, 12,6, 
4, and 2, is written thus — 12 : :: 4 : 2, and read, 
as twelve is to six, so is four to two, where it is evident 
that the ratio of 12 : 6 is equal to the ratio of 4 : 2. 
When four quantities are proportional, the product 
of the first term multiplied by the fourth, is equal to 
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the product of the second multiplied by the third, and 
consequently the product of second and third divided 
by the first will ^ise the fourth, from whence we de- 
rive the principle upon which the following rule is 
founded. 

Rule. Place that number which is of the same 
kind with the number required in theMtrd term ; then 
if the number required will be greater than that third 
term, place the greater of the other two numbers in 
the second term and the less in the first ; but if less 
than the third term, then place the less in the second, 
and the greater in the first. 

Having thus stated the question, reduce the first and 
second terms to the lowest denomination mentioned in 
either of them, and the third term to the lowest deno- 
mination mentioned in if. 

Multiply the second and third terms, so reduced, 
together, and divide their product by the first term re- 
duced, the quotient or number required will be in the 
«ame denomination that the third term was reduced to, 
this quotient munt be again reduced, if necessary, to 
the highest denomination it admits of> 

Observation. When the first term is an unit (1), 
the product will be the same as the quotient, as any 
number divided by an unit (1) remains the same : and 
the product of the second and third terms must be 
always considered of the same denomination that the 
third term was reduced to. 

In working an example in the Rule of Three, the 
beginner should always ask himself the following 
questions : — 

1. Which of the three given numbers is of the 
same kind with the number required t 

2. Will the number required be greater or less than 
the third term ? 

3. What is the lowest denomination mentioned in 
the first and second terms ? 

4. What is the lowest denomination mentioned in 
the third term ? 

e 2 
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Examples. 

1. If a yard of cloth cost Us. 4d., what will a 
piece of the same cloth cost which measures S9j^ yards ? 

yd. yds. qrs. s. d. 

As i : 39 2 :: 11 4 : Number required. 
4 4 12 



4 158 136 

— J36 



948 
474 
158 

4) 21488 

12) 5372 



2,0) 44,7 . 8 



£22 . Is, . Bd. Number required. 

Answer £22 7«. Sd. 

Explanation. In the preceding example, the 
number required will be in money, therefore the given 
number containing money, namely l\s. Ad. must be 
placed in the third term. The number required, being 
the price of 39} yards, will be greater than Us. 4d.^ 
the price of 1 yard, because 39} yards are greater than 
1 yard ; therefore the greater 39} yards must be placed 
in the sceond term, and 1 yard in the first term. 
Again, quarters of yards are the lowest denomination 
mentioned in the first and second terms, therefore both 
1 yard and 39} yards must be reduced to quarters of 
yards; and pence being the lowest denomination men- 
tioned in the third term, therefore 1 \s. Ad, must be re- 
duced to pence. The second and third terms so re- 
duced, namely 158 and 136 are to be multiplied toge- 
ther, and their product 21488 is to be divided by 4» 
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the first term reduced ; the quotieot will be 5372 pence, 
in the same denomination that the third term was le- 
duced to, which quotient, 5372 pence, is equal to £22 
Is. Sd. and will be the number, or price of the 39| 
yards, required. 

2. If 1 buy 1 cwt. of sugar for £4 Mis. 4d., how 
much can I buy for £30 at the same rate ? 

Number required « 



£ 
s 4 


8. 

13 


d, £ cwi. 

4 : 30 :: i 


20 




20 


93 




600 


12 


- 


12 


1120 


1120) 7200 (6cwt. 
6720 




4H0 






4 




1120) 1920 (Iqr, 
1120 




»00 






28 






6400 




] 


16c»0 




1120 ) 22400 (20lb 
2240 








Answer 6 cwt. 1 qr. 20 lb. 

Explanation. In this example, the third term 
being an unit (1), the product of the second and third 
terms will be the same as the second term, namely 
7200, and since the third term was in hundred-weights^ 
7200 cwts. The quotient is then found as in Compound 
Division. 

3. What is the price of Iton 5 cwt. of coals at 

U. 4(L per cwt.? 

e 3 
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4. If 1 cwt. of sugar cost £4 lis. 6d. what did 
1 pound cost? 

5. If a tod of wool cost £l lis. 4d. what did 
3 cwt. 2 qrs. 13 lbs. cost ? 

6. What is the value of 3 qrs. 1 n. of satin at 15s, 
dd. per yard ? 

7. If a gentleman*s income is £1260 d«, 5d. per 
annum, what is that per day ? 

8. If 32 men can mow a piece of ground in 4 days, 
bow long would 18 men be mowing the same ? 

9. If 23yds. 3 qrs. of silk will line a piece of cloth 
that is 17 yds. 1 qr. long, and 1 J yd. wide, what is the 
width of the silk ? 

10. How many yards of carpet that is 2 feet 3 in. 
wide will cover a room that is 21 feet long and 16 feet 
wide ? 

11. How many quarters of corn will £50 purchase 
at the rate of Is, 9d. per bushel ? 

12. If a poor*s rate of 2«. 3c/. in the pound be 
granted, what must a farmer pay towards it, who is 
rated at £749 13s. 4d.^ 

13. What is the price of 4 silver candlesticks, each 
weighing 14oz. 13dwt. 19 gr. at the rate of Is. djd. 
per ounce ? 

14. If 2 cwt. 3 qrs. of sugar cost £9 15s. 6d. what 
will 23 cwt. 1 qr. 151b. cost at the same rate ? 

15. If a servant*s wa^es are 18 guineas per year 
what will he receive for 247 dajs service? 

16. If the penny loaf weighs 12^ ounces when 
flour is £2 10s. 6d. per sack, what will it weigh whea 
flour is £3 15s. 4d. per sack? 

17. Bought 15 pockets of hops each weighing 2cwt. 
1 qr. 7 lb. what is their cost at £8 15s. 4d. per cwt.? 

18. If 2 yds. 3 qrs. of broad cloth that is lyd. 3qrs» 
wide will make a suit of clothes, how much cloth lyd* 
1 qr. wide will be required for the same purpose ? 

19. If a person saves 3s. Id. per week, how long 
will he be saving £100? 

'^0. The whole rental of a parish is £5362, the ex- 
pence of maintaining the poor is £735 13s. 8d. what 
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poor*s rate, which is so much for every pouad of the 
rental, must be paid to meet this expence? 

21. The rental of an estate is £1738 Ws., the land 
tax is 3Jd. in the pound, what is the owner*s income ? 

22. if an ounce of gold be worth £3 19«. lOjdf., 
what is the worth of a wedge weighing 9 lb. 10 oz. 
13dwt. 4gr.? 

23. A tradesman owes a merchant £538 ]3«. Id,, 
but becoming a bankrupt, his assets will only pay a 
dividend of 4s. S\d. in the pound, what will the mer- 
chant receive ? 

24. An oilman bought 4 tuns of oil for £351 13«. 
Od., but, through the carelessness of his carman, one 
tun was damaged, and 59 gallons were lost ; at what 
price roust the oilman sell the remainder per gallon so 
as neither to gain or lose by his bargain ? 

25. A bankrupt*s debts are £793 18«. 4d. his assets 
are £378 13j,, what will his creditors receive in the 
pound ? 

26. A gentleman's income is £1083 l«., what sum 
may he spend per day, so that he may lay by 300 gui- 
neas at the yearns end ? 

27. A tradesman buys 318 yards of cloth for £111 
6«., and retails it at 8«. 3c<. per yard, what does he 
gain? 

28. If I buy 189 yards of satin for £73 13«. 6d., 
at what price must I sell it per yard, so as to gain 20 
guineas by my bargain ? 



FRACTIONS. 



A Fraction is any part or parts of an integer. 

An integer is any whole quantity, or any quaotitj 
camidered as a whole. 

Fractions are of two kinds. Vulgar or common « aad 
Decimal Fractions. 
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VULGAR FRACTIONS, 

A Vulgar Fraction is represented by two numbers 
placed the one above the other, with a line drawn be- 
tween them, thus f , which is read three-fourths. 

The number below the line is called the denominator 
and shews into how many equal parts the integer is 
divided. 

The number above the line is called the numerator 
and shews how many of those equal parts are expres- 
sed by the fraction. 

Thus f means that an integer, or some whole quan- 
tity, is to be divided into 4 equal parts, and that 3 of 
those parts are expressed by the fraction |. 

It may here also be observed, that the numerator of 
a fraction divided by the denominator will give the va- 
lue of that fraction, and that every fraction denotes a 
division of its numerator by its denominator; thus J 
denotes that the numerators is to be divided by the de- 
nominator 4 ; it therefore appears that | of 1 is the 
same thing with ^ of 3. 

To make this more plain ; in the fraction | let the 
integer be 1 lb. of sugar. Divide the 1 lb. or 16 oz. 
into 4 equal parts, and each part will be 4 oz., and 3 
of these parts will be 12 oz.; — again, divide 3 lbs. or 
48 oz. into 4 equal parts, and each part will be 12 oz. 

It clearly then appears that ^ of 1 lb. of sugar and 
4 of 31b. are the same thing. 

Vulgar Fractions are of four kinds, simple, com- 
pound, mixed, and complex. 

1. A Simple Fraction is one which has for its nu- 
merator aud denominator whole numbers. 

Simple Fractions are subdivided into Proper and 
Improper. 

A Proper Fraction is one whose numerator is less 
fban its denominator, as, ^, ^, ^^, <&c. 

An Improper Fraction is one whose numerator is 
equal to, or, greater than, its denominator, as, f, |^, 
h {if *c. 
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2. A Compound Fractionisa, fraction of a fraction, 
as, j of ^ ( where ^ is the quantity of which ^ is to be 
taken,) — -J of -J of -y-, &c. 

;). A Mixed Fraction, or mixed number, consists 
of a whole number and a fraction, as, 4^, ( which sig- 
nifies 4 integers and ^ of an integer, as, £4 and -^ of 
£l ; 4 yards and 4 o^ ^ y^^ I &c., &c. according as 
the integer is £l, 1 yard, &c., &c.) 

4. A complex fraction is one which has a fraction, 
or mixed number for its numerator or denominator, or 

i 9 2 4^ 16} 
for both, as — , — , — , — , , ^c. 

9 i 4 7 174 

Any whole number may be converted into a fraction 
by placing an unit (1) beneath it for a denominator, 
as, ^ is the same as 5 ; ^ as 6 ; &c. 

Y/Uen the numerator and denominator of a fraction 
are the same, the value of that fraction is I, for as 
many parts are expressed by the fraction as the integer 
was divided into, thus ^, ^, ^, &c. are all equal to 1. 

When both the numerator and denominator of a 
fraction are multiplied or divided by the same number, 
the value of the fraction is not altered ; thus, } is the 
same as ^, |, ^, &c. where both numerator and deno- 
minator are multiplied by 2, 3, 4, <&c. respectively ; 
and conversely |-, ^, ^ are each of them equal to }. 

The numerator and denominator of a fraction are 
frequently called Terms. 



REDUCTION OF VULGAR FRACTIONS. 

Reduction op Vulgar Fractions teaches us 
to change the form, without changing the value, of a 
fraction. 

Reduction of Vulgar Fractions may be divided into 
ten cases. 

Case !• To reduce a fraction to its lowest terms. 

Rule, Divide the greater term of the fraction by 
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the less, and that divisor by the remainder, and so on, 
dividing each divisor by the remainder till notliing re- 
mains ; then divide both the numerator and denomina- 
tor by the last divisor, which is called the g^reatest 
common measure, and the fraction will be reduced to 
its lowest terms. 

Observations (I). The greateti camnum mem' 
sure of any two or more quantities is the greatest num- 
ber that will divide both or all of them without a re- 
mainder : thus 12 is the greatest common measure 
of 12, 24. 36, and 48. 

(2). When the greatest common measure is 1, the 
fraction is in its lowest terms. 

Examples. 

1. Reduce ^^ to its lowest terms. 

144) 540 (3 
432 



108) 144 (1 
108 



36) 108 (3 
108 

m = 36) m (=tV Answer. 

The numerator and denominator being both divided 
by 36 the value of the fraction ^^ is not altered by 
being reduced to its lowest terms, ^. 

2. Reduce ^^ to its lowest terms. 

3. Reduce ^^^^ to its lowest terms. 

4. Reduce ^|^ to its lowest terms. 

5. Reduce \i^^ to its lowest terms. 

6. Reduce ^h}^^ to its lowest terms. 

Case 2. To reduce a mixed number to an impro- 
per fraction of equal value. 
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Rule. Multiply the whole quantity by the deno- 
minator of the fractional part, and add to their product 
the numerator of the fractional part, this sura placed 
over the denominator will give the improper fraction 
required. 

Examples. 

1. Reduce 4^ to an improper fraction. 

4x9 + 5 41 
4J = ■ = — Answer. 

9 9 

4 whole quantity 

9 denominator of fractional part 



36 product 
5 numerator of fractional part 

41 sum. 



2. Reduce 37^ to an improper fraction. 

3. Reduce 184^ to an improper fraction. 

4. Reduce 26-^^ to an improper fraction. 

5. Reduce 173^|^ to an improper fraction. 

6. Reduce 83^^^ to an improper fraction. 

Case 3. To reduce an improper fraction to a whole 
or mixed number of equal value. 

Rule. Divide the numerator by the denominator, 
the quotient will be the whole number, the remainder 
placed over the denominator will be the fractional part. 

Examples. 

1. Reduce ^ to a whole or mixed number. 

y = 4J Answer* 

9) 41 (4 whole number. 
36 
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2. Reduce y.^ to a whole or mixed number. 

3. Reduce \^ to a whole or mixed number. 

4. Reduce ^^4^^ to a whole or mixed number. 

5. Reduce ^^^4^ ^^ ^ whole or mixed number. 

6. Reduce ^i%^^ to a whole or mixed number. 

Case 4. To reduce a compound fraction to a sim- 
ple fraction of equal value. 

Rule. Reduce any of the fractions composing the 
compound fraction, that may require it, to simple frac- 
tions, then multiply all the numerators together, and 
all the denominators together, to form the numerator 
and denominator of the simple fraction required. 

If, when the numerators and denominators are pla- 
ced in order with the sign of multiplication ( x ) be- 
tween them, it appears, that the same number occurs 
both in the numerator and denominator, it ma\ be 
struck out of each ; also if any number in the nume- 
rator, and any number in the denominator can be di- 
vided by any the same number without a remainder, 
they may be so divided, and their quotients used in- 
stead ot them ; this operation is called cancelling. 

Observations (1). Since, in cancelling, J>oth the 
numerator and denominator are divided by the same 
number, the value of the fraction is not altered. 

(2). All numbers ending in 5 and are divisible 
by 6. 

(3). All numbers ending in are divisible by 10. 

(4). All even numbers are divisible by 2. Even 
numbers are those which end in 2, 4, 6, 8, 0. 

(5). By cancelling the fraction is reduced to its 
lowest terms. 



Examples. 



1. Reduce | of \^ of 3§ of 6^ of ^3. of 27 to a 
simple fraction. 
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3x94-4 31 

9 9 

6x9 + 1 46 

6^ = =- 

9 9 

27 
27= — 
1 

Jof 4^f 3^of 5^of ^f 27=fof ^f Vof ^of^f ^ 

1 
2 2 13 

3x10x31x46x3x27 

6xllx 9 X 9x23x1 
1 3 11 

1 

3x2x31 X 2 

11 

372 

• ••••••••• •••• =: Answer, 

11 

Tn cancelling the preceding example it appears that 
10 in the num. and 5 in the den. will both divide by 5 
46 23 23 

3 9 3 

27 9 9 

3 3 3 

2. Reduce ^ of ^ of ^ of ^ of 26 to a simple 
fraction. 

3. Reduce ^ of 3J^ of -^ of ^\ of V of |4 to a sim- 
|)Ie fraction. 

4. Reduce ^ of -^%^ of f^ of ^g^ of |^ of |§ to a 
simple fraction. 

5. Reduce 8f of 6^ of ^ of 2^ to a simple frac- 
tion. 

F 
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6. Reduce 1^ of 13^ of 4^ of 8^ of 13 to a sim- 
ple fraction. 

Since Multiplication and Division of Vulgar Frac- 
tions are merely an application of this case, and since 
the remaining cases of Reduction are entirely depen- 
dent upon these two rules, they are here inserted. 



MULTIPLICATION OF VULGAR FRACTIONS. 

Rule. Reduce the fractions, when necessary, to sim- 
ple ones. Multiply all the numerators together for the 
numerator of the product, and all the denominators 
together for the denominator of the product. Cancel 
where it can be done, in order that the product may be 
in its lowest terms. 

Examples. 

1. Multiply 34, f of 3%, 14, and 4. 

3x8+6 29 

34= =- 

8 8 

3x9 27 

|of^= =- 

5x10 50 

3 7 1 
29 27 14 5 609 

34x|of-^xl4x4=— X — X — X— =— =15^. 

8 50 1 9 40 Ans. 
4 10 1 

2. Multiply 44^, f of 51, 7i, and 15 together. 

3. Multiply 16-J^, 14^, ^ of ^ of 2^, and | together 

4. Multiply 2f , ^ of 3^ of 7, 12, and 4^ together. 

6. Multiply i of 4 of -^, 13-^, 43, and f of ^^ of 
15 together. 

6, Multiply 18, ^ of I of 2|, 6 f , and 1 ^ together. 



VULGAR FRACTIONS, ^5} 



DIVISION OF VULGAR FRACTIONS. 

Rule. Reduce the fractions, when necessary, to sim- 
ple ones. Invert the divisor and proceed as in Mul- 
tiplication. 

Examples. 

1. Divide 4^ by 5^. 

4x8+3 35 

4* = =- 

8 8 

5x4 + 1 21 

5i = =- 

4 4 

5 1 

4i-H5i=^-rV=Vx-A:=f Answer. 

% 3 

2. Divide iJ by ^. 

3. Divide -^ by 4. 

4. Divide ^ by 9. 

5. Divide ^ of f of ^ by f of 4 of |. 

6. Divide 2^ by 4^. 

7. Divide 4^ by 6^. 

8. Divide ^ of ^ of 5f by 8^. 

9. Divide 14 by 3^. 

Case 5. To reduce a complex fraction to a simple 
fraction of equal value. 

Rule. Divide the numerator by the denominator 
as in Division of Fractions, 

Examples. 

1. Reduce — to a simple fraction. 

f 2 
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84 

H 

8x9+5 77 

9 9 

9x5 + 1 46 



H= 



5 5 

6 

2. Reduce — to a simple fraction. 

2 

3. Reduce — to a simple fraction. 

11 

■f 

4. Reduce — to a simple fraction. 

5. Reduce — to a simple fraction. 

6. Reduce — to a simple fraction, 

H 

7. Reduce — to a simple fraction. 

Case 6. To reduce fractions of different denomi- 
nators to Qthers of equal value, having a common de- 
nominator. 

Rule. Reduce such of the fractions as require it 
to simple fractions. Multiply each numerator by all 
the denominators except its own for a new numerator, 
and all the denominators together for a common deno- 
minator. 
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Examples. 

1. Reduce f, ^, 1^ and -^ ^o fractions of equal 
^alue having a common denominator. 

1x6+1 6 

H= =- 

5 5 

then ^, ^, f , -^ are the simple fractions to be reduced. 

4=^xtxfx^=T^^^ 

*=fxix|xi=4Mf 
i=ix^x^x^=TyW 

^««^^ lW(T» !%%» «*«. 1^- 

It is evident from the preceding example that the 
value of the fractions is not altered, as both the nume- 
rator and the denominator of each fraction is multi- 
plied by the same number : — for | is multiplied by ^, 
-^ and 4 successively, each of which fractions is equal 
to 1. 

2. Reduce ^^ -^, f and -^ to fractions having a •com- 
mon denominator. 

3. Reduce 3^, ^, 4^ and 17 to fractions having a 
common denominator. 

4. Reduce I of f of ^, 7 J, and | of 2^ to frac- 
tions having a common denominator. 

5. Reduce ^ of 6^, -^^ 11^, and 4 to fractions 
having a common denominator. 

6. Reduce | of 4^, § of 5, § of 9, and J of 3 to 
fractions having a common denominator. 

Case 7. To reduce fractions of different denomi- 
nators to others, of equal value, having the least com- 
mon denominator. 

f 3 
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Rule. Reduce such of the fractions as require it to 
simple fractions. Arrange the denominators in one 
line, find what number >vill divide any two or more of 
the denominators without a remainder, divide by such 
number; place the quotients and undivided numbers in 
a line beneath ; divide this line as before, and so on, 
till there are not two numbers that can be divided. 
The products of the divisors, quotients, and undivided 
numbers in the last line will give the least common de- 
nominator. Then multiply both terms of every one of 
the fractions by this least common denominator, can- 
celling the denominator of every one of the given frac- 
tions. 

Observations (1). The least common denomi- 
nator is likewise called the least common multiple of 
the numbers forming the denominators of the fractions. 

(2). The least common multiple of any two or more 
numbers is the least number that can be divided by 
each of such numbers without a remainder. 

The preceding rule will be better understood from 
the following example. 

Examples. 

1. Reduce J, J, ^, §, and -^ to fractions, of equal 
value, having the least common denominator. 

3) 2 • 4 . 9 . 3 . 12 . 



2) 2 


.4.3.1.4. 


2) 1 


.2.3.1.2. 


1 


.1.3.1.1. 



3 X 2 X 2 X 3=36 least common denominator. 

|=|x|j=fj 
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1 

3 

Answer ^g. |J. |g, |-^. |f. 

Explanation. Id the preceding example, 36, 
being the least common multiple of 2 . 4 . 9 . 3 . 12, 
is divisible by each of those numbers without a remain- 
der, and is the least number so divisible. 

2. Reduce g, J, |, ^ and ^ to fractions, of equal 
value, having the least common denominator. 

3. Reduce 4^, 3-^, 7^ and -J^ of -^ to fractions, of 
equal value, having the least common denominator. 

4. Reduce -if-, ^, ^, and i of -^ to fractions, of 
equal value, having the least common denominator. 

5. Reduce -^, -^, 2§, and 1^ to fractions, of 
equal value, having the least common denominator. 

6. Reduce ^, I of 2J, 3g, 4^ and -^ to fractions, 
of equal value, having the least common denominator. 

Case 8. To reduce a fraction of one denomination 
to the fraction of another denomination of equal value. 

RuLB (1). When the reduction is from a higher 
denomination to a lower ; then, multiply the fraction 
by as many of the next lower denomination as make 
one of the higher, and so on, till the required deno- 
mination is obtained. 

(2). When the reduction is from a lower denomi- 
nation to a higher ; then, divide the fraction by as 
many of the same denomination as make one of the 
next higher, and so on, till the required denomination 
is obtained. 

Observation. This rule is exactly the same as 
that for Simple Reduction. 
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Examples, 

1. Reduce 4 of a pound to the fraction of a far- 
thing. 

£i=|x ^ X ^ x4=2^o of a farthing. 

Explanation. In the preceding example a quan- 
tity of a higher denomination is to be reduced to a 
lower, namely, a fraction of a pound to the fraction of 
a farthing ; and as in whole numbers we reduce pounds 
into farthings by multiplying the pounds by 20 to re- 
duce them into shillings, the shillings by 12 to reduce 
them into pence, and the pence by 4 to reduce them 
into farthings, so in the example given the same ope- 
ration is performed. 

2. Reduce -| of a farthing to the fraction of a pound. 

1 
4=4 X i X ^ X ^^ =3^^ of a pound, 

4 

Explanation, Here a quantity of a lower deno- 
mination is to be reduced to a higher, namely, a fraction 
of a farthing to the fraction of a pound : the fraction 
is therefore divided by 4, 12, and 20, as in whole num- 
bers ; or what is the same thing, multiplied by ^, -^, 
and -^, which are the reciprocals of 4, 12, and 20, 

3. Reduce -f of a pound to the fraction of a penny. 

4. Reduce -^ of a farthing to the fraction of a 
pound. 

5. Reduce -^ of a pound ( troy) to the fraction of 
a grain. 

6. Reduce ^ of a ton to the fraction of a pound 
(avoirdupoise). 

7. Reduce ^ of an English ell to the fraction of a 
nail. 

8. Reduce |4 of a mile to the fraction of yard. 

9. Reduce -^ of a day to the fractioq of a year. 
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10. Reduce -^ of a crown to the fraction of a gui* 
nea. 

11. Reduce ^ of a pound to the fraction of a guinea. 

12. Reduce | of half-a-crown to the fraction of a 
shilling. 

Case 9. To reduce a compound quantity to a frac* 
iion of any denomination. 

Rule. Reduce the given quantity to the lowest de* 
nomination mentioned in it : if the quantity so reduced 
be a whole number, convert it into a fraction by placing 
1 beneath it for a denominator, and reduce the fraction 
to the required denomination by the preceding case. 



Examples. 

1. Reduce Is. ll^d. to the fraction of a pound. 

95x4+3 

l8. ll|(/.=95|rf.= = 3|3rf. 

4 

3|3rf.=:3|3 X^X^Q=iU O^ a pound. 

2. Reduce 8<. 6|<i. to the fraction of a pound. 

3. Reduce 2<. 7-^. to the fraction of a pound. 

4. Reduce 5 oz. 16 J dwt. to the fraction of a pound 
(troy). 

5. Reduce 3qrs. 24 n. to the fraction of a French 
ell. 

6. Reduce 17 gal. 1-^ qt. to the fraction of a pipe 
of wine. 

7. Reduce 3 bush. 2^ pecks to the fraction of a 
quarter of corn. 

8. What part of a pound is lis. 4 jc/.? 

9. What part of a pound (avoirdupoise) is 3 ounces 
13^ dr.? 

10. What part of an English ell la 2. c^, *i'\'^- 
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Case 10. To 6nd the value of a fraction in the 
knowu parts of the integer. 

Rule. Multiply the fraction by as many of the 
next lower denomination as make one of the higher ; 
divide that product by the denominator ; if there be 
any remainder, multiply it by the parts of the next in- 
ferior denomination, divide as before, and so on : the 
quotients placed in order will be the value of the frac- 
tion required. 

Observation (1). This process is merely an ap- 
plication of the Rule for Compound Division. 

(2). If the integer is £1, the known parts of the 
integer are shillings, pence, and farthings ; if 1 cwt., 
then quarters, pounds, ounces, and drachms ; &c., <Ssc« 



Examples. 

1. Find the value of ^ of a pound. 

£|=Ax^=V«.=8«. 6|4c^. Answer. 

7) 60 



8 


. 4 
12 




7y 


48 






6 


. 6 
4 




7) 


24 
34 



-2. Find the value of -^z^. of a pound. 
3. Find the value of -^ of a crown. 
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4. Find the value of -^ of a guinea. 

5. Find the value of |- of a pound ( troy). 

6. Find the value of g of 19 yards of cloth. 

7. Find the value of ^of-^of^of a ton of iron. 

8. Find the value of -^ of 30 pounds sterling. 

9. Find the value of -^ of a pipe of wine. 
10. Find the value of ^ of a year. 

Jl. Find the value of -| of a league. 

12. Find the value of -| of an ell English. 

13. Find the value of f of :|of 7cwt. 2qr. 13 lb. 

14. Find the value of f of 4 of £53 10s. 

15. Find the value of ^ of f of 28 English ells 3 
quarters 2 nails. 

16. What will be the value of -^-j. of an estate 
worth £12759? 

ADDITION OF VULGAR FRACTIONS. 

Addition of Vulgar Fractions may be divided 
into two cases. 

Case 1. Where quantities of the same denomina- 
tion are to be added. 

Case 2. Where quantities of different denomina- 
tions are to be added. 

Case 1. Rule. Reduce the Fractions, when ne- 
cessary, to simple fractions, and fractions having dif- 
ferent denominators to others having the least common 
denominator. Add the numerators together, and place 
their sum over the common denominator, the result 
will be the sum of the fractions required. 

Observation. It is necessary to bring the frac- 
tions to a common denominator, as quantities of like 
magnitude only can be added togtlViet. 
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Examples. 

1. Add J of ^, I of 17> aad 4^ together. 

1 

1x3 

Joff= =i 

3x6 
1 

3x17 
I of 17= =V 

4x1 

4x12+6 

4^ = =41 

12 

i+¥+4f=H+VV+W='n'=^'7H=i7H^n. 

4) 6 . 4 . 12 
6.1. 3 



4x6x3=60 least common denominator. 

1 

1 

When large mixed numbers or whole numbers and 
fractions are to be added , it will be better to add the 
fractional parts separately, and their sum added to the 
sum of the whole numbers will give the whole sum re- 
quired. 
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2. Add 73 §, 49^, and ^ together. 

73J+49I-+3J =734-49 4-3 + J + 5^.j 

=1254-11^ 

=126^ Answer. 

3) 3 . 6 . 4 

2) 1 . 2 . 4 
1.1.2 



3x2x2=12 least common denominator. 

1 
1 

3. Add -f, 3^, |, and 4| together. 

4. Add 7 J, 49^^ 103^, and 17 together. 

5. Add §, 4^, 3J, and 7-f^ together. 

6i 4J 7 

6. Add — , — , and — together. 

7. Add 27J, 328^, 14J, and -^ together. 

8§ 4^ 

8. Add ^, 3^, — , and — together. 

6J 3 

Case 2. Rule. Find the value of the quantities 
in the known parts of their integers, and add these 
values as in Compound Addition. 

O 
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Examples. 

1. Add J of a pound, \ of 16 pounds, ^ of | of 
g of a shilling together. 

£ g. £ s. d. 

J=JXS^ = V= 6 8 

£ £ 
4 of 15=|x V = V = 2 2 10J.| 

111 

4x3x5 s. 2 

4 of I of 1= =J=JXV=0 2 

9x5x8 1 

3 12 

i!n«tcer £2 9 844 



2. Add f of a pound, ^ of a shilling, and ^ of | 
of a penny together. 

3. Add -f of a crown, ^ of a pound, and | of a 
guinea together. 

4. What is the sum of | of £3 14«„ ^ of £3 10«., 
and J of £4 9s. Gd.'i 

5. What is the sum of -| of a ton, J of a cwt., and 
1^ of a pound (avoirdupoise).^ 

6. What is the sum of 4 of a yard, 4 of an English 
ell, and ^ of a Flemish ell f 

7. What is the sum of § of a mile, -^ of a league, 
and ^ of a furlong? 

8. What is the sum of | of a tun of wine, ^ of a 
hogshead, and 4 of a gallon ? 



SUBTRACTION OF VULGAR FRACTIONS. 

Subtraction of Vulgar Fractions may, like 
Addition, be divided into two cases. 
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Case 1. Where quantities of the same denomiua- 
tion are to be subtracted. 

Case 2. Where quantities of different denomina- 
tions are to be subtracted. 

Case 1. Rule. Prepare the fractions, as in Ad- 
dition, by reducing them to other fractions having the 
least common denominator. Then the difference of 
the numerators placed over the common denominator 
will be the difference of the fractions required. 

Examples. 

1. From ^ take ^, 

i— aft:=f3 — H=:h Answer. 

2. Subtract 7J from | of 4 of 73. 

1 

3 X 5 X 73 365 

I of 4 of 73= = =30^ 

4x9x1 12 
3 

30t^7J=30^-7^=233V Answer. 

Explanation. In the preceding example, the 
quantities being mixed numbers, the fractional parts 
only were reduced to a common denominator. 

3. From 275 take 7^. 

275=274^ for ^=1 

275— 7^=274-1— 7^ =267^ Answer. 

4. From -^ take ^. 

5« What is the difference between 6^ and ^-^^. 

S ^ 



.J 
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6. What is the difference between — and — ? 

7. What is the difference between 117^ and 494.'' 

8. What is the difference between 35^ and 14§ ? 

9. Subtract ^ from an unit. 

Casb 2. Rule. Find the value of the quantitie 
as in Addition of Fractions. Subtract the less fron 
the greater as in Compound Subtraction. 

Examples. 

1. What is the difference between | of 5 pound 
and ^ of a guinea ? 

£ £ £ 8. d. 

Jof 5=Jx4=f= 1 13 4 

guinea ^ s. 

^=*xV = y= 4 8 

£18 8 Ans. 



2. What is the difference between § of a pound, 
and I of a shilling ? 

3. What is the difference between 4 of £4 2s,, and 
Jof£7 9«? 

4. What is the difference between g of a pound 
(troy), and J of an ounce ? 

5. What is the difference between ^ of a ton, and 
g of i^ of a cwt.? 

6. What is the difference between |^ of -^ of a yard, 
and -1^ of J of an English ell? 

7. What is the difference between 4 of a league, 
and f of a mile ? 

8. What is the difference between ^ of 366J days, 
and I of a week ? 
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RULE OF THREE IN VULGAR FRACTIONS. 



Rule. State the question as in the common Rule of 
Three. Reduce such of the terms as require it to sim- 
ple fractions, and the first and second terms to fractions 
of the same denomination. Multiply the second and 
third terms together, and divide by the first, the value 
of the resulting fraction must then be found, in order 
that the answer may be exhibited in its proper form. 



Examples. 

I. If I of a yard of muslin cost 2«. 7d. what will 
27f ells cost ? 

yd. ell «. d. 

As I : 27g :: 2 7 : number required* 

1 
ell 27x8+6 221 

274= = ell 

8 8 

2i 7d.=31(/.=VXiVx^=^£. 

ell ell £ 

Therefore. As | : ^^ :: -^ : number required. 

£ £ 8» d» 

■r X-syff-!-f=*l* X^xf=if|i=6 18 1144 An, 

48 

Observation. It will be found advantageous to 
6tate the question a second time, after the three terms 
have been reduced, as in the preceding example« 

g3 
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2. If ^ of a lb. cost 85. S^d. what will be the cost 
of 1 cwt.? 

3. Bought 17 pieces of French merino^ each con- 
taining 65| English ells at 9«. lOj^d. per yard. What 
was the value of the whole ? 

4. What quantity of carpet, that is 1§ yard wide, 
will cover a floor that is 23 feet long and 16 feet wide? 

5. If I possess a -j^ share of a ship, and sell | of 
my share for £875, what is the value of the whole ship ? 

6. By the will of a relation, a person becomes pos- 
sessed of ^ of the landed property of the testator, 
which Consists of § of an estate, he, being in want of 
money, sells ^ of his share for £1647 6s. 8c/. What 
was the value of the whole estate ? 

7. Bought 4\ pieces of silk each containing 37 g 
ells English at 5s. 3-^. per yard. What did the whole 
cost? 

8. At 7|cf. per lb., what will be the cost of 11 
hogsheads of sugar each weighing 4 cwt. 3 qrs. I5|lb.'. 

9. A person who possessed a ^ share of a lead 
mine, sold ^ of his interest in it for £3761 17s. 6c/.; 
wliat was the value of the whole mine ? 



DECIMAL FRACTIONS. 



Decimal Fractions are those which have for theii 
denominators 10, 100, 1000, &c., thus ^, ^y^, y^%^ 
&c. are decimal fractions. 

A Decimal Fraction is expressed by writing th* 
numerator only, with a point (*) before it towards the 
left hand ; which numerator, when so written, mus 
always consist of as many places of figures, as then 
were ciphers in the denominator ; should there not bi 
as many places of figures in the numerator as there 
were ciphers in the denominator, as many ciphers as 
will supply the deficiency must be added to the left 
hand of the numerator. Thus 
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^ 18 toritten *3 and read decimal 3 

T^V n 17 

ttjVtt -004 004 

wbere *3, *17, *004 are called Decimals. 

Hence the denominator of a decimal fraction con* 
sists of an unit (1) M^ith as many ciphers annexed as 
there are places of figures in the decimal. 

Ciphers added to the right band of decimals make 
no alteration in their value ; for 

•6 = T% = J 

•60 ^^ =5 

•600 =^^ = i 
•6000 = ^^^ = i 

where it is plain that *5, *50, -500, -SOOO, are all equal 
to }, and conseqnentljr to one another. Ciphers a<lded 
to the left hand of decimals decreate their value in a 
tenfold proportion ; for 

•005 = ^^ = ^^^ H- 10 
•0006 = ^^^^ = ^^^ -1. 10 

where it is plain that every successive decimal is th( 
preceding divided by 10, or is ten times less than tb( 
preceding decimal ; therefore, reckoning from the righ 
hand of the unit's place, in any decimal 

the 1st fig. expresses so many tenths, 

2nd hundredths, 

3rd thousandths 

4th tenths of thousandths, 

5th hundredths of thousandths, 

6th • millionths, 

^c, &c., &c., 



4th J 
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thus in the decimal '123456 reckoDing from the left 
hand 

the 1st figure expresses one tenth (-^) or *ly 

2nd two hundredths (^^q) or '02, 

« , 5 ^^^^ thousandths d^jVo) 

"^^ ) or -003. 

four tenths of thousandths 
(10*00) or '0004, 

..1 C five hundredths of thou- 
I sandths(,^^^Jor'00005 

6th J ^* miHionths d 00*0 00) 

"^" \ or -000006. 

From the above remarks we learn that as whole num- 
bers increase in a tenfold proportion from the unit's 
place towards the left hand, so decimals decrease in a 
tenfold proportion from the unit's place towards the 
right hand. 

A mixed number is composed of a whole number 
and a decimal, as, 7*315 or 7^j^^. 

A recurring decimal is that in which the same figure 
or series of figures are infinitely repeated, as, 3*16666, 
&c.; 7*5757, &c* 



ADDITION OF DECIMALS, 



Rule. Place the quantities so that the decimal points 
may be under each other, or so that tenths may be un- 
der tenths, hundredths under hundredths, &c. Add as 
in whole numbers, and point off from the right hand of 
the sum as many places for decimals, as there were in 
the number having the greatest number of places of 
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The proof of this rule may be shewn, thus ; 
Add '5» '05, -005 together. 
Now •^=A 

therefore •5+-05+-005=^j;+^^+t^^ 

^'■fiftfir+T^^+Ti/VTr 

=iWir 

=:-656 

which consists of as many places of decimals as there 
were in the number having the greatest number of de- 
cimals. 



Examples. 

1. Add 7*31569, -004, 391635, 475-75, -0003 
together. 

7-31569 
•004 
39-1635 
475-75 

•0003 



522-23349 



2. Add together 5- 149, -0003, 15-25, 369*8, 
14, -009. 

3. Add together -153, 7- 146, -0007, 1004, 
•137845. 

4. Add together -006, -0095, -4, 36003, 
•00796. 

5. Add together 71-35, -00825, 7-1276, 19, 
32-1704. 
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SUBTRACTION OF DECIMALS. 

Rule. Place the quantities under each other, accor- 
ding to the value of their places, as in Addition ; sub- 
tract as in whole numbers, and point off, from the re- 
mainder, the decimal places as in Addition. 

The proof of this rule may be shewn, thus ; 

Subtract *004 from *5. 

Now -004=3^ 

therefore '^^•^'004=^^^ — ^^^ 
=tyW— njVir 



=-496 

which consists of as many places of decimals as there 
were in the number having the greater number of places 
of decimals. 

Examples. 
1. From 27*15369 take -000347. 

2715369 

•000347 



27-153343 



2. From 39-27345 take 13- 148276. 

3. From 3-75145 take -0375145, 

4. From 1734-692 take -1734692. 

5. Subtract -00475 from an unit. 

6. Subtract 26-1437 from 100. 
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MULTIPLICATION OF DECIMALS. 

Rule. Multiply as in whole numbers, and, from the 
right hand of the product, point off as many places 
for decimals as there are decimal places both in the 
multiplier and multiplicand together. 

Observation. If the number of places of figures 
in the product is less than the number of decimal pla- 
ces both in the multiplier and multiplicand, then, as 
many ciphers as will supply the deficiency must be ad- 
ded to the left hand of the product, to give the true 
product. 

The proof of this rule may be shewn, thus ; 
Multiply -04 by -07. 

Now -04 =T^^^ 
and -07 =T^ 
therefore -04 x '07 =tJ^ x ^ij^ 



=•0028. 



which consists of as many places of decimals as there 
were places of decimals both in the multiplier and 
multiplicand. 

Examples. 

1. Multiply -0725 by -025. 

•0725 
•025 



3625 
1450 



0018125 
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Explanation. In the preceding example the 
multiplicand has 4 places of decimals^ and the multi- 
plier 3, therefore the product must have 4+3 or 7 
places of decimals, it was therefore necessary to add 2 
ciphers to the left hand of the product 18125 to give 
the true product. 



2. 


Multiply 


3-75 


by 


2-8. 


3. 


Multiply 


J 4-376 


by 


•0049. 


4. 


Multiply 


•07346 


by 


•0436. 


5. 


Multiply 


471346 


by 


•0238. 


6. 


Multiply 


1647 


by 


•00463 



DIVISION OF DECIMALS. 



Rule. Divide as in whole numbers, and, from the 
right hand of the quotient, point off as many places 
for decimals as the dividend has places of decimals 
more than the divisor. 

Observations (1). If the number of places of 
figures in the quotient is less than the required number 
of decimal places, then, as many ciphers as will supply 
the deficiency must be added to the left hand of the 
quotient, to give the true quotient. 

(2). If the divisor has more places of decimals 
than the dividend, then, before the division is begun, 
ciphers must be added to the right hand of the divi- 
dend, till the number of decimal places in the dividend 
are, at least, equal to the number of decimal places in 
the divisor. 

(3). If there should be a remainder after division, 
ciphers may be added to the dividend, and the opera- 
ijon carried oa to any e^Ltent required. 
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The proof of this rule may be shewn, thus ; 
Divide '032 by •04. 



Now 


•032=TMTr 


and 


'0*=Tiv 


therefore 


•032H-04=^JJ^-=-T*^ 




8 1 




=T«JirX»r 




10 1 




=A 




=•8 



which consists of as many places of decimals as the 
dividend has more than the divisor. 

Again, since the number of decimal places in the 
dividend is equal to the number of decimal places in 
the divisor added to the number of decimal places in 
the quotient, ( for the dividend is equal to the quotient 
multiplied by the divisor,) the number of decimal places 
in the quotient will be equal to the number of decimal 
places in the divisor subtracted from the number of de- 
cimal places in the dividend. 

Examples. 

1. Divide 3* 17543 by 09. 
•09) 3-1754300 

35*28255 &c. Answer, 



Explanation. In the preceding example since 
the divisor (*09) consists of a decimal with a cipher 
towards the left hand, the dividend is divided by the 
Oin the divisor, and no notice is taken of the cipher 
until the decimal places in the quotient are pointed off. 
Again, since the dividend has 7 places of decimals, and 
the divisor 2, therefore the quotient will have 7 — 2, 
or 6 places of decimals. 

H 
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2. Divide 17 by 47. 



47) 17-0000000 (-3617021 
141 



290 
282 



80 
47 



330 
329 



100 
94 



60 
47 



3. 


Divide 


674-3273 


by 


47-9- 


4. 


Divide 


13-49263 


by 


•004. 


5. 


Divide 


2 


by 


•7145. 


6. 


Divide 


17 


by 


823. 


7. 


Divide 


-36149 


by 


78-35. 


8. 


Divide 


83-27 


by 


•000496. 


9. 


Divide 


19*2638 


by 


47-315. 


10. 


Divide 


27 


by 


-008254 



REDUCTION OF DECIMALS. 



Reduction of Decimals may be divided into three 
cases. 

Case 1. To reduce a vulgar fraction to a decimal 
fraction of equal value. 
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Rule. Reduce the fractions^ when necessary, to 
simple fractions. Divide the numerator by the deno- 
minator, as in Division of Decimals. 

Examples. 

1. Reduce -i^ to a decimal fraction. 

7) 1-00000000 

•14286714 &c. Answer. 



2. Reduce 27-f^ fo a mixed decimal. 

12) 500000 

•41666 &c. 



27^^=27-41666. 

3. Reduce ^^ i> | to decimal fractions. 

4. Reduce -^ to a decimal fraction. 

5. Reduce | of ^ of | to a decimal fraction. 

6. Reduce 3^ to a mixed decimal. 

7. Reduce 3^ of — to a mixed decimal. 

8. Reduce — to a decimal fraction. 

H 

Case 2. To reduce quantities of different denomi- 
nations to decimal fractions of a given denomination. 

Rule. Reduce the lowest denomination to the next 
higher by dividing by as many of that lower denomi- 
nation as make one of the next higher, and to the left 
hand of the quotient, which will be a decimal fraction, 
prefix the parts of that higher denomination, which 

h 2 
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reduce to the next higber, and so on, till a decimal 
fraction of the required denomination has been ob- 
tained. 

This Rule is merely an application of the rule for 
Simple Reduction (Case 2,) and will be better understood 
from the following example. 

Examples. 

1. Reduce 7s. ll^d. to the decimal of a pound. 

4) 1-000000 farthings 

12) 11-250000 pence 

20) 7-937600 shillings 

•396875 pounds. 



Is. Il4d.=£ -396875 Answer. 

Explanation. In the preceding example 1 far- 
thing is divided by 4, because 1 farthing ^^ of a penny 
and the quotient is -25 of a penny, to which the num- 
ber of pence (11) is prefixed, and this sum 11-25 of a 
penny is divided by 12, because 1 penny s-,!^ of a shil- 
ling, and therefore 1 1*25 of a penny =-9375 of a shil- 
ling, to which the number of shillings (7) is prefixed, 
and this sum 7*9375 of a shilling is divided by 20, 
because 1 shilling =^^ of a pound, and therefore 7-9375 
of a shilling ='396875 of a pound. 

2. Reduce 2oz. 74dwt. to the decimal of a pound 
(troy). 

7) 3-00000000 dwts. 

20) 7-42857142 dwts. 

12) 2-3714-2857 ounces. 

-1976 1904+ pound troy. 



2oz, 7^dwt.=*19761904+of a pound troy. Answer, 
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3. Reduce 4s, lid. to the decimal of a pound. 

4. Rtduce 58. 9^d. to the decimal of a pound. 

5. Reduce S^d. to the decimal of a pound. 

6. Reduce 2oz. 6dwt. 14 gr. to the decimal of a 
pound (troy). 

7. Reduce 3 dr. 2^sc. to the decimal of a pound 
(apothecaries*). 

8. Reduce 1 qr. 17 lb. 13^ oz. to the decimal of 
a ton. 

9. Reduce 2 qr. 1 nail to the decimal of an ell 
Eu^lish . 

10. Reduce 173 yds, 2 ft. 3 in. to the decimal of 
a mile. 

11. Reduce 38 gal. 2^ qt. to the decimal of a 
hogshead of wine. 

12. Reduce 137 days 5 hrs. 16 min. to the decimal 
of a year. 

13. Reduce 8«. 5^^. to the decimal of a guinea. 

14. What decimal part of a hundred-weight is 
2qrs. 151b. 7oz.? 

15. What decimal part of a mile is 19 poles 3 yds. 
2 feet 4 inches ? 

Case 3. To find the value of a decimal fraction 
in the known parts of the integer. 

Rule. Multiply the decimal by as many of the 
next lower denomination as make one of the higher, 
and the decimal places in the product by as many of 
the next lower denomination as make one of that higher, 
and so on, as far as it can be done. The nbole num- 
bers in each product placed in order will be the value 
of the decimal fraction required. 

This rule is merely an application of the rule for 
Simple Reduction (Case 1). 

h 3 
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Examples. 



1. What is the value of •73625 of a pound ? 

•73625 
20 

14-72500 shillings 
12 



8-70000 pence 
4 



2-80000 farthings. 



£*73625=:14«. 8Jd. 8 or 14«. 8J.^. Answer, 



2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 



What 



What is the value of *26373 of a guinea ? 



What 
What 
What 
What 



What 
What 
What 
What 



s the value of -31945 of a £? 



s the value of *4632 of a crown ? 
s the value of -0375 of a £ ? 
is the value of -90762 of a lb. (troy)? 
s the value of -57189 of a ton? 



What is the value of -17645 of a yard? 



s the value of -647392 of a league? 
s the value of -1375 of an acre? 
is the value of '04793of ahhd. ofwine? 
s the value of -306205 of a year ? 



12. 

13. Required the sum of -13825 of a pound, 4*362 
of a shilliBgy and 7*3 of a penny. 

14. Required the sum of 19*0432 of a pound, 7*159 
of a shilling, and 1*0473 of a penny. 

15. What is the difference between 13-1735 of a 
sbWing, and «93875 of a pound? 
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16. Required the sum of 7*143 of a cwt., *04715 of 
a quarter, and 8*8 of a pound (avoirdupois). 



RULE OF THREE IN DECIMALS. 

Rule. State the question as in the common Rule of 
Three. Reduce the first and second terms to decimals 
of the highest denomination mentioned in either of 
them, and the third term to the decimal of the highest 
denomination mentioned in it. Multiply the second 
and third terms together, and divide their product by 
the first ; the quotient will be in the same denomina- 
tion that the third term was reduced to. Find the 
value of the decimal in the quotient, if any, by the 
former rule. 

Observation. It will be found advantageous to 
state the question a second time, after the three terms 
have been reduced, as in the Rule of Three in Vulgar 
Fractions. Should more examples be required, the 
examples given in the Simple Rule of Three may be 
worked by Decimals. 

Examples. 

!• If I of a yard of satin cost 5«. 7ic2., what will 
2d|| yards cost at the same rate ? 

yd. ydg» «. d. 

As 2 : 23J :: 5 7J : number required. 

4) 3-00 2) 1*0 2) I'OOOOO 

^ yard ^ yard 12) 7-50000 

20)6-62500 
£*28125 
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As 



yd. 
•75 : 


yd. £ 
: 23-5 :: •28125 

235 


: Dum. required 




1406-25 
84:J75 
56250 


£ 




•75) 6609375 
6 00 

609 
600 


(88125 
20 




162500 
12 




93 
75 


3-0000 




187 
150 






375 
375 


i 



Answer. £8 16«. 2d. 

2. What is the cost of 2 cwt. 1 qr. 14 lb. of sugar 
at £3-7514 per cwt.? 

3. What is the value of a gold snuff-box weighing 
4oz. 7'145dwt. at the rate of £4 17«. 6c{. per ounce? 

4. How much silk that is -^ of a yard wide will 
line a cloak that is 1 yd. 3qrs. long, and 9qrs. 3 nails 
broad ? 

5. If a wedge of gold weighing 15§ pounds (troy) 
be worth £736- 1735, what is the value of 1 dwt.? 

6. Goliath, the Philistine, was 6} cubits in height, 
what was his height in English feet, considering the 
cubit to have been 1 foot 7* 168 inches ? 

7. The rental of a parish is £3759 1 U. ; the sum 
of £435 135. 8c/. is required for the support of the 
poor, what must a farmer pay towards the rate, who 
holds a farm of 315 acres at the yearly rent of £l lis, 
6d. per acre ? 



PRACTICK. 



81 



PRACTICE. 

Practice is a short method of performing questions 
in the Rule of Three, where the first term is an unit (1). 
When a part is contained a certain number of times 
exactly in any number, that part is called an aliquot 
part^ thus, J is an aliquot part of 1, for it is contained 
twice in 1 ; 3 is an aliquot part of 12, for it is con- 
tained 4 times in 12 ; &c., &c. 



TABLE OF ALIQUOT PARTS. 



7%e aliquot parts of a Pound Sterling* 



is 



. . • • 



10«. 

6«. Sd is . . . . 

OS* .... is 

4s. .... is 



. . a • 

. • . . 



i 

i 



Ss. 4d is ... . ^ 

2s. 6d is ... . ^ 

£S. .... IS .... J*A 

Is. sd is .... ^ 



6d. 
Ad. 
Sd. 



The aliquot parts of a Shilling. 



. . • . 



.... 



IS 

is 
is 



.... 






^Ck. .... IS .... 

J oCt. .... IS .... 11 

let. .... IS .... nr?r 



7%e aliquot parts of a Penny* 

nCv. .... IS .... 8 I zCw. • • • • IS .... X 



The aliquot parts of a Hundred-weight, 



2 qrs is ... . } 

1 qr is ... . I 



1 4 lbs is .... } 

7 lbs is .... -^ 
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The aliquot parts of a Quarter. 



14 lbs is .... } 

7 lbs is ... . I 



4 108* .... IS .... *Y 
OJ^ luS* .••• IS ••.. ^ 



The aliquot parts of a Pound (avoirdupois). 



O ox* • • • • 19 .... o 
4 OZ9 .... IS .... ^ 



^ OX* «... IS .... s 
1 0Z» .••* IS •••• -^v- 



4rc. 4*0. 4*0. 

For the coDvenience of the learner this rule is divi- 
ded into seven cases. 

Case 1. When the price is less than 1 penny. 

RuLB, Divide the given number by the aliquot 
part or parts of a penny, and the quotient or sum of 
the quotients will be in pence, which reduce to the 
highest name it admits of. 

Examples. 

1. What is the price of 73695 at |d.? 

id. is J 73695 

id. is i 36847 i 
18423 I 

12) 55271 i 



2,0) 460,5 11 J 
£230 5 11^ 

Answer. £230 5s. ll^d. 

Explanation. 73695 at )d. will cost73695d. ; 
73695 at ^c^. will cost the half of 73695c^. (S6Q41id.), 
because ^d. is the half of Id, ; 73695 at ^d. will cost 
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the half of 36847}c2. {\Bi2^d.), because Id. is the 
half of Id. ; and 73695 at |d. will cost d5271|c/. 
which reduced is equal to £230 55. lljcf. 

2. What is the price of 641753 at Jcf.? 

3. What is the price of 43615 at |c^.? 

4. What is the price of 27637 at |d.? 

Case 2. When the price is less than 1 shilling. 

Rule. Divide the given number by the aliquot 
part or parts of a shilling, the quotient or sum of the 
quotients will be in shillings, which reduce, if neces- 
sary, to pounds. 

Examples. 

1. What is the price of 4173 at 3d.? 

Sd. is i 4173 
2,0) 104,3 3 



£52 3 3 



Answer. £52 3«. 3d. 

Explanation. 4173 at 1«. will cost 4173 shil- 
lings; 4173 at Sd. will cost I of 41735. (10435. 3c/.), 
because 3d. is ^ of 1 shilling. 

2. What is the value of 3793 at 74d.? 

ed. is i 3793 

Id. is i 1896 6 
Id. is I 316 1 
79 OJ 

2,0) 229,1 7 J 



£114 11 li 



Answer. £114 II5. 7id. 
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Explanation. Here 6rf. is } lof 1*. ; Id. is ^ 
of Qd. ; and Id.ia I of Id. 

3. What is the price of 6736 pairs of gloves at 
ll|d. per pair. 

s. d* 8. £ s. d. 

6736 at 1 = 6736 = 336 16 

farthings 
6736 at 0J= 6736 = 7 3| 

6736 at llg = £329 14 8J 



Explanation. Here the value of 6736 at \d. is 
suhtracted from the value of 6736 at Is., the difference 
will be the value of 6736 at llfcf. 



4. 


What i 


is the price 


6. 


What i 


is the price 


6. 


What 


is the price 


7. 


What i 


IS the price 


8. 


What 1 


is the price 


9. 


What 


is the price 


10. 


What i 


is the price 


11. 


What 


is the price 


12. 


What ] 


is the price 


13. 


What 


is the price 


14. 


What 


is the price 


16. 


What 


is the price 


16. 


What 


is the price 



of 3769 
of 6847 
of 17963 
of 7489 
of 61763 
of 6769 
of 7:^62 
of 19231 
of 62763 
of 27616 
of 6148 
of 27363 
of 43026 



at IJd.? 
at 2d.? 
at 2id.? 
at 3|d.? 
at 4d.? 
at 6id.? 
at 6|d.? 
at lid.? 
at sld.l 
at 9|</.? 
at lOkd.'i 
at uld.t 
at ll|d.? 



Case 3. When the price is any number of shillings. 

Rule. If the price is an aliquot part of a pound, 
divide the given number by that aliquot part, and the 
quotient will be the answer in pounds. 

If the price is not an aliquot part of a pound, mul- 
tiply the given number by the price, and reduce the 
product into pounds. 
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Examples. 

1. What is the price of 7365 at 4s.? 

4#. is J 7365 
£1473 



Answer. £1473. 

Explanation. Here 4«. being J of a pound, the 
price of 7365 at 4«. will be the I of £7365 (£1473). 

2. What is the price of 6147 yards of silk at Is. 
per yard ? 

6147 

7 



2,0) 4302,9 



£2151 9 



Answer. £2151 9s. 



3. 


What i 


is the value of 4273 at 


3«.? 


4. 


What 1 


is the value of 8243 at 


4s.t 


5. 


What i 


s the value of 6179 at 


5s.? 


6. 


What 


is the value of 7385 at 


8s.? 


7. 


What 


is the value of 5032 at 


9s.? 


8. 


What 


is the value of 1763 at Ws.? 


9. 


What 


is the value of 2915 at 


13s.? 


10. 


What 


is the value of 4703 at 


15s.? 


11. 


What 


is the value of 3649 at 


17s.? 


12. 


What 


is the value of 2327 at 


19s.? 



Case 4. When the price is any number of shillings 
and pence, but less than 1 pound. 

Rule. Divide the given number by the aliquot part 
or parts of a pound, and the quotient, or sum of the 
quotients, will be the answer in pounds. 
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Examples. 

1 . What is the value of 3753 pairs of stockings at 
Is. Sd. per pair ? 

Is. Sd. is -^ 3763 

£312 15 



Answer. £312 I5s. 

Explanation. Here Is. Sd. being ^ of a pound, 
the price of 3763 at Is. Sd. will be the -^ of £3763 
(£312 16s.). 

2. If I buy cloth at 17s. lOJcZ. per yard, what 
must I pay for 973 yards? 

10s. Od. is i 973 



6s. Od. is I 486 10 

2s. 6d. is I 243 6 

Sd. is ^ 121 12 6 

^id. is I 12 3 3 

6 1 Ij 

£869 12 4i 

Answer. £869 12s. 4|c;. 

Explanation. Here 10s. is J of £l ; 6s. is J of 
10s. ; 2s. 6d. is J of 6s. ; Sd. is ^^^ of 2s. 6d. ; and 
lid. is i of 3d. 

3. Find the value of 736 lambs at 19s. 11 jd. each. 

£ s. d. £ s. d. 
736 at 1 = 736 
736 at 0J= 16 4 

736 at 19 11|= 736 4 8 

Anstver. £736 4s. Sd. 
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Explanation. Here the price of 
subtracted from the price of 736 at £1 ; 
is the price of 736 at I9s. U^d. 



4. 


What 


is the value of 6943 


at 


5. 


What 


is the value of 7849 


at 


6. 


What 


is the value of 18261 


at 


7. 


What 


is the value of 8067 


at 


8. 


What 


is the value of 6105 


at 


9. 


What 


is the value of 87362 


at 


10. 


What 


is the value of 2043 


at 


11. 


What 


is the value of 5707 


at 


12. 


What 


is the value of 19324 


at 


13. 


What 


is the value of J 373 


at 


14. 


What 


is the value of 8061 


at 


15. 


What 


is the value of 2805 


at 


16. 


What 


is the value of 6107 


at 


17. 


What 


is the value of 15329 


at 


18. 


What 


is the value of 7048 


at 



736 at Id. is 


the difference 


s. 


d. 


2 


6? 


3 


4? 


6 


8? 


3 


7J? 


4 


8|? 


5 


111? 


6 


3i? 


7 


6i? 


11 


2}? 


14 


9i? 


17 


io|? 


18 


n? 


19 


1|? 


19 


llj? 


19 


11|? 



Casb 5. When the price is any number of pounds, 
shillings, and pence. 

Rule. Multiply the given number by the number 
of pounds in the price, and take the aliquot parts for 
the shillings and pence as in the last case. 

Examples. 

1. What is the price of 739 hundred-weight of 
sugar at £5 7s. 9Jd. per hundred-weight ? 

739 





3695 






58, Od. 


is i 184 


15 





28. ed. 


is i 92 


7 


6 


Sd. 


is V(y 9 


4 


9 


id. 


is J 1 


10 


9i 



£3982 18 0} 



Answer. £^^^ V^- ^V. 
i 2 
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2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 



What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 



s the 
s the 
s the 
s the 
s the 
s the 
s the 
s the 
s the 
s the 
s the 
s the 
s the 
s the 
s the 



price 
price 
price 
price 
price 
price 
price 
price 
price 
price 
price 
price 
price 
price 
price 



of 8173 at 
of 2690 at 
of 7137 at 
of 6049 at 
of 3715 at 
of 8073 at 
of 2614 at 
of 1927 at 
of 8423 at 
of 2805 at 
of 4937 at 
of 1832 at 
of 7263 at 
of 6488 at 
of 7387 at 



£ 
1 
2 
3 
7 



J. 
17 
13 
14 
11 



6 15 
11 16 
17 7 

23 18 
47 16 
19 19 

24 19 
9 16 

13 7 

7 13 
21 16 



d. 
6? 

7i? 
8|? 
4i? 
9S? 

2i? 

1? 

5J? 
llj? 
11|? 

8? 
lOJ? 

4? 

Ill 



Case 6. When the quantity of which the value is 
required is a mixed number. 

Rule. Find the value of the whole number by the 
preceding cases, to which add the value of the frac- 
tional part. 



Examples. 



1. What is the price of 273^ at 3<. Id. 
2s. 6d. is \ 273 



u. 


Od. 


. is 


^ 


34 


2 


6 




Id 


. is 


i^fi 


13 
1 


13 
2 



9 






for 


J 





1 


»J 






for 


i 



£49 






lOj 

lU 



Answer. £49 Os. ll|d. 



PRACTICE. 



89 



% What is the price of 714^ at 2$. ed.'i 

8* d. 
2 6 
5 

11) 12 6 



2s, Od. is i 714 



B9 5 
for ^ 1 



iJ-A 



£89 6 IJ.fj. 



1 i|-A 



Answer, £89 6s. ll>-fid. 



3. 


What 


is the price 


4. 


What 


is the price 


5. 


What 


is the price 


6. 


What 


is the price 


7, 


What 


is the price 


8. 


What 


is the price 


9. 


What 1 


is the price 


10. 


What 


is the price 


11. 


What 1 


is the price 


12. 


What 1 


is the price 


13. 


What i 


is the price 


14. 


What ] 


is the price 



of 623^ 
of 714j 
of 835f 
of 27 14 J 
of 1832| 
of 1936| 
of 6273| 
of 17051 
of 3176| 
of 820l| 
of 1769^ 
of 6103^1^ 



£ s. 

at 4 

at 6 

at 17 

at 2 

at 3 

at 19 

at 1 13 

at 8 

at 2 15 

at 6 4 

at 13 19 

at 8 13 



d. 
8? 
8? 
6? 

4? 

llj? 
4? 

7i? 

5|? 

9? 

3J? 

8J? 



Case 7. When the quantity of which the value is 
required is of several denominations. 

Rule. Multiply the given price by the highest de- 
nomination as in Compound Multiplication, and take 
parts of the given price for the lower denominations. 



Examples, 



1. What is the cost of 7cwt. 2qrs. 17 lbs. of SU" 
gar at £4 13«, 9d, per cwt.? 

i 3 



90 iKTBinarr 



£ 8. d* 

4 13 9 

7 







32 


16 


3 


2 qrs. 1 


is J 


2 


6 


lOj 


14 lbs. i 


is J 





11 


H, 


2 lbs. i 


IS + 





1 


8 


lib. i 


IS J 








10 




£35 


17 


4 



Answer, £35 175. 4d. 

2. What 19 the value of 3c\vt. 2 qrs. 14 lbs. of 
sugar at £3 2^. Gd. per cwt.? 

3. What is the value of 7 cwt. 3 qrs. 18 lbs. of soap 
at £3 14». 9c/. per cwt/? 

4. What is the value of 17 oz. 13dwt. of gold at 
£3 195. lOjd. per ounce ? 

5. What is the value of 169 oz. 15 dwt. of silver 
at 55. 9|d. per ounce? 

6. What is the value of 12 hhds. 21 galls, of sherry 
at £41 125. Ad* per hogshead l 

7. What is the value of 136 tons 14 cwt. 3 qrs. of 
iron at £13 75. 8c{. per ton ? 

8. What is the value of 89yds. 3 qrs. 2n. of silk 
at 55. 4i\d. per yard ? 

9. What is the value of 173 E.e. 1 qr. 3 n. of satin 
at 135. ^\d, per ell ? 

10. What is the value of 67 yds. 3 qrs. 3 n. of lace 
at 185. ^^d. per yard I 



INTEREST. 

Interest is a certain sum paid, by the borrower to 
the lender^ for the use of any sum of money for any 
iixed time. 
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Interest is generally calculated at so much per cen- 
tum, per annum, {Per centum, for £100 ; per annum, 
for 1 year.) 

The following terms are made use of in calculating 
interest. 

1 . Principal is the money originally lent. 

2. Rate per cent, or percent, is the sum agreed to 
be paid for the use of £100 for one year. 

3. Amount is the interest added to the principal. 
Thus. 5 per cent., per annum, means that £5 is to 
be paid, by the borrower to the lender, for the use of 
£100 for one year, so that the lender of £100 will 
have due to him, at the end of 1 year, £105, which 
sum is called the amount. 

Interest is of two kinds Simple and Compound. 

Simple Interest is where the interest is paid only on 
the principal. 

Compound Interest is where the interest at a certain 
fixed time, when due, is added to the principal, and 
that amount forms a new principal on which the inte- 
rest for the next period is calculated, which interest is 
again added to that amount to form the principal for 
the next period , and so on. 



SIMPLE INTEREST. 

Rule. Find the interest of the given sum for one 
year by the Rule of Three, or what is the same thing, 
multiply the principal by the rate per cent, and divide 
the product by 100, the quotient will be the interest fpr 
one year. 
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The interest for any number of years may then be 
found by multiplying the interest for one year by the 
number of years, and for any parts of. a year by Prac- 
tice or the Rule of Three. 

Examples. 

1. What 'is the interest of £347 16«. for 2 years, 
7 months, and 15 days at 5 per cent, per annum ? 



As 


£ £ s. 
100 : 347 16 

5 


• • 

• • 

•4 


£ 

5 : int. for 1 yr. 




100) 17,39 
20 






7,80 
12 






9,60 
4 






2,40 

£ s. d. 
17 7 9J 
2 


interest for 1 year 



34 15 7 '8 interest for 2 years 

6 months is | 8 13 10| -2 interest for 6 mths. 

1 month is ^ 1 8 ll| -2 interest for 1 mth. 

15 days is | 14 5| *6 interest for 15 days. 

£45 12 m -8 

Answer. £45 12«. lljd. -8. 






Explanation. Here, as £100 : £347 16s. 
£5 ( the interest of £100 for 1 year) : the interest of 
£347 16«. for 1 year ( £17 Is. 9Jd. -4). The interest 
for 1 year is then multiplied by 2 to find the interest 
/or two years, and parts are taken for the 7 months and 
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15 days. Account has been taken of the fractional 
parts, which is not necessary for practical purposes. 

The same example by Decimals. 

£ £ £ 

As 100 : 347*8 :: 5 : interest for 1 year 

5 



days 
30) 15000 


100) 


1739 

17-39 interest for 1 year 
2-625 


12) 7-500 
•625 


8695 
3478 
10434 
3478 




45-64875 
20 




12-97500 
12 




11-700 
4 

2-8 



Answer. £45 12s. lljd. *8. 

2. What is the interest of £364 175. for 67 days 
at 4 per cent, per annum ? 

£ £ s. £ 

As 100 : 364 17 :: 4 : int. for 1 year 

days days 
then 365 : 67 :: int. fori yr. : int. for 67 days. 

3. Find the interest of £496 13s. 4d. for 3 years 
at 5 per cent, per annum. 
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4. Find the interest of £327 lis. lid. for 4^ years 
at 4J per cent, per annum. 

5. Find the interest of £526 13«. for 2 years and 
3 months at 3^ per cent, per annum. 

6. Find the interest of £173 19«. Q^d. for 3 years 
and 7 months at 4J per cent, per annum. 

7. Find the interest of £235 14«. 9^. for 4 years, 
5 months, and 17 days at 3| per cent, per annum. 

8. Find the interest of £368 Os. lOJd. for 7 years, 
and 189 days at 4| per cent, per annum. 

9. Required the interest of £738 19«. Qd, for 5 
years and 237 days at 3 J per cent, per annum. 

10. A gentleman, by his will, left his son, who, at 
his father's decease, was 22 years and 149 days old, 
the sum of £17400 to be paid him with interest upon 
the same at 3J per cent, per annum when he attained 
his 25th year. What would h^ have to receive ? 

11. A gentleman dies leaving one son, aged 14^ 
years, his property after payment of all debts amounts 
to £15847 15s. The executors put the money out on 
mortft^g^, and get 4} per cent, per annum, the interest 
ticc^niing to the provision of the will was to be dis- 
|M£Vi«d of in the following manner : £250 annually for 
the young gentleman's education, &c., and the remain- 
der to form a building fund against he came of age, 
the executors having the interest of that fund for their 
trouble. What will he have to receive when he comes 
of age ? 

12. A manufacturer wishing to increase his capital, 
in order to carry on a particular business requiring a 
large outlay, borrows of his banker, on the 20th of 
May, 1837, the sum of £5850 at 4| per cent., the 
interest to be paid half-yearly. On the 6th of Sep- 
tember, 1840, the banker dies suddenly, three weeks 
after, his executors close the account. What will be 
the amount due to the estate, supposing the interest to 

Aave been regularly paid I 



COMPOUND INTEREST* ^5 



COMPOUND INTEREST. 

Rule. Find the amount of the given principal for 
the first period as in Simple Interest. This amount is 
the principal for the second period. Find the amount 
of this new principal^ which will be the principal for 
the third period, and so on through all the periods. 
Subtract the given principal from the last amount, and 
the remainder will be the compound interest required. 

Examples. 

1. What is the compound interest of £735 for 3 
years at 4 per cent, per annum ? 



£ £ 

As 100 : 735 

4 


£ 

:: 4 : 1st year*s interest 


100) 29,40 
20 




8,00 

£ 8. 

735 
29 8 


1st year's principal 
1st year's interest 


764 8 


2nd year's principal 



£ £ 8. £ 

As 100 : 764 8 :: 4 : 2nd year's interest 

4 



100) 30,57 12 
20 



11,52 
12 

6,24 



9^ GOMPOOHD INTEREST. 



£ S. d. 

764 8 2nd year's principal 
30 11 6 2nd year's interest 



794 19 6 


3rd^ 


£ £ s. d. 
As 100 : 794 19 6 

4 


£ 
: 4 


100) 31,79 18 
20 




15,98 
12 




11,76 
4 

3,04 





3rd year's int. 



£ 8. d. 
794 19 6 3rd year's principal 
31 15 11| 3rd year's interest 

8*26 15 5 J amount for 3 years 
735 given principal 

£91 15 5| compound interest. 

Answer, £91 15«. 5|c/. 

Observation. In the preceding example, no 
notice has been taken of the fractional parts of the 
farthings^ they not being necessary for practical pur- 
poses. 

The most correct and simple method of working an 
example in Compound Interest is as follows. 

Taking the same example. 
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£ 
As 100 : 


£ £ 

735 :: 4 : 1st year's interest 
4 


100) 

£ 
As 100 : 


2940 

29-40 Ist year's interest 

736 1st year's principal 

^ 


764-4 :: 4 : 2nd years' interest 



100) 3057 6 



30-576 2nd years' interest 

764*4 2nd years' principal 

£ £ 

As 100 : 794*976 :: 4 : 3rd years' interest 

4 



100) 3179 904 



31-79904 3rd years' interest 
704*976 3rd years' principal 

826-77504 amount 

735 given principal 

91*77504 compound interest 
20 



15*50080 
12 



6 0096 



Answer, £91 15s, Od, 

2. What is the amount of £337 ISs, for 4 years at 
5 per cent, per annum compound interest? 

3. What is the compound interest of £745 for 3 
years at 4J per cent.? 

4. What is the amount of £430 for 3 years at 3| 
per cent.? 



98 COMMMX8S10N, &C. 



COMMISSION. BROKERAGE. INSURANCE. 

Commission is an allowance of so much per cent, 
paid by merchants to their agents in foreign countries, 
or at a distance, for buying and selling goods. The 
rate per cent, varies according to the custom of the 
country where the agent resides. These agents are fre- 
quently called Factors, as Coal-Factors, Corn- Factors, 
&c., &c. 

Brokerage is a similar allowance made to agents 
at home for buying and selling goods. These agents 
are called Brokers, and each generally buys or sells 
but one description of goods, as, wine, tea, sugar, &c.; 
hence the terms Wine- Broker, Tea- Broker, Sugar- 
Broker, &c. 

Insurance is so much per cent, paid to compa- 
nies or individuals, who engage for that per-centage to 
make good losses by fire, storms at sea, ^c. 

Persons who take insurances on ships, freight, &c., 
are called Underwriters, from their writing their names, 
the amount of their risk, &c., underneath the terms of 
the policy. Where the sum insured is large, several 
parties divide the risk. The sum paid is called the 
premium^ and the paper containing the contract, the 
policy. 

Examples in these rules are worked like those in 
Simple Interest. 



Examples. 

1. What commission must I pay my factor for dis- 
posing of coals to the amount of £1753 at 2^ per 
cent,? 
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£ £ £ 

As 100 : 1753 :: 2^ : commission required. 



3506 
438 5 

100) 39,44 5 
20 



8,85 
12 

10,20 



Amtoer. £39 Qs, lO^d. 

H, What is the brokerage of £759 at 4 per cent ? 

£ £ £ 

As 100 : 759 :: ^ * brokerage required. 

4^x4-rir=H^x4^T*Ty=¥c^=^4 14*. lOid. 

£ £ £ 

or As 100 : 759 :: 4 • brokerage required. 

_i 

I is } 379 10 
^ is J 94 17 6 

100) 4,74 7~6 
20 



14,87 
12 

10,50 
4 

2.00 

Answer. £4 14s. lO^d, 
3. What is the insurance of £1500 at 1^ per cent. 

£ £ £ s. d. 

Ins. of 100 at 1^ per cent=l 17 6 £ «. d. 

Ins. of 1500 at l| per cent=l 17 6x15=28 2 6 

k 2 
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4. What is the commissioQ upon £2715 175. at 
24 per cent.? 

5. What is the brokerage upon £483 15s. Be/, at 
^ per cent.? 

6. What is the insurance upon a ship and car^o, 
worth £18349 17«. at 7| per cent, stamp duty 2». 6d, 
per cent.? 

7. If I employ a broker to sell goods which fetch 
£843 8s. Od. ; what will be his allowance at 1^ per 
cent.? 

8. What is the insurance of £1500 at 17^ per cent,? 

9. If I employ a broker to sell goods to the amount 
of £1643 16s. Sd, ; what is his allowance at 5s. 9d. 
per cent.? 

10. A merchant possesses a cargo on board a ship 
homeward bound, to the value of £2870, which ship 
is much behind her time, and a violent storm is known 
to have raged in the latitude in which she is supposed 
to have been upon a certain day, in consequence of 
which the underwriters refuse to insure the cargo 
under 35 per cent. What will be the net value of the 
cargo, supposing the ship comes safe home, the stamp 
duty of 2s. ad, per cent, being added to the insurance ? 

BUYING AND SELLING OF STOCK. 

Stock ; this term is used to signify the trading capi- 
tal of several public companies, but more commonly 
the amount of several debts due from the Government 
to the Nation. 

The stocks of public companies, called capital, are 
sums raised, in shares of a certain value, for the car- 
rying on of some particular trade, requiring a very 
large outlay, and this capital, being limited to a cer- 
tain sum by the Act of Parliament incorporating the 
company, it follows, that when this capital is raised, 
no more shares can be bought of the company. These 
shares may however be sold by the parties holding 
them, such sales are called transfers, the securities, or 
papers acknowledging the debt» being transferred from 
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the one party to the other, such transfer being duly 
noted in the books of the company called transfer 
books. The prices of these shares rise and fall accor- 
ding to the profits, or estimated profits of the company. 
When the shares are sold for more than their original 
cost, they are said to be at a premium ; when for less, 
at a discount ; and when for the same sum, at par 

(equality). 

The interest paid on these shares is called a dividend^ 
from the disposable profits being divided among the 
shareholders. 

Government Securities, or. The Stocks, were ori- 
ginally large sums advanced to Government, on the 
security of the public taxes, to defray the expences of 
wars, &c., and commenced about the time of the Re- 
volution in 1688. These loans, raised from time to 
time, have now risen to an enormous permanent debt, 
called the National Debt, the interest upon which is 
paid half yearly from the produce of the tuxes. 
These half yearly payments are called dividends, and 
are paid at the Bank of England, the Bank having in 
return certain privileges. 

Persons holding stock cannot demand payment of 
their portion of the debt in specie ( gold and silver 
coin), but have the power of selling their stock, which 
sale takes place in a building called the Stock Ex- 
change, by means of a person called a Stock Broker ^ 
who charges £} per cent, for his trouble ; the amount 
of stock is not altered by this sale, the particular 
amount of stock thus sold being merely transferred, in 
the Bank books, from the name of the party selling, 
to that of the party buying the stock. 

The transfer books of any stock are shut about a 
month before the dividends on that stock become due, 
they remain shut about six weeks ; the word shut means 
that no stock during that time can be transferred. 

Stock may be transferred from one party to another 
without being put up for sale, thus, bequests and lega- 
cies of stock may be paid in stock by the executors of 
any person deceased, the stock being merely transferred 

k 3 
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from the name of the party deceased to that of the 
legatee. 

The principal government securities are as follows ; 
The 3 per cent. Reduced Annuities amounting to 
about 125 millions of stock, called Reduced from their 
having originally borne a higher rate of interest, which 
interest, having on various occasions been reduced, is 
now 3 per cent. 

The 3 per cent. Consolidated Annuities amounting 
to about 363 millions of stock, called consolidated, or 
technically consols , from their being formed by the 
consolidation of several stocks. The amount of this 
stock on the 5th of January, 1837, was £357,166,327 
4s, lid., which amount was increased in the year 1811 
by the sum of £5,600,000. 

The 3 J per cent. Annuities, 1818, amounting to 
about 11 millions. 

The 3^ per cent. Reduced Annuities, amounting 
to about 71 millions. The amount of this stock on the 
5th of January, 1837, was £66,273,320 15s. Sc/., 
which amount has since been increased by the sum of 
£5,000,000 to pay the claimants under the Slave Com- 
pensation Act. 

The New 3J per cent. Annuities amounting to 
about 146 millions. 

Besides these Permanent Annuities there are three 
Terminable Annuities, one is called the Lang Annu- 
ity, another the April and October Annuity, and the 
third the January and July Annuity : it is to the two 
last Annuities that the word Terminable is generally 
applied in " the market.'* 

The Long Annuities, January 5th, I860, these, 
as they will terminate on that day, become yearly of less 
valae, being only worth so many years' purchase, the 
interest is 6 per cent. The amount of tbe Long An' 
nuitiesoik the 5th of January, 1837, was £1,294,586 

e$, lod. 

The April and October Annuity, and the January 
mnd July Annuity are Annuities for various terms, 
granted at different times. 
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From a return laid before Parliament in the session 
of 1833 it appeared that the number of public credi- 
tors was 279,751, but as many of the accounts were in 
joint names ( trustees to individuals, public companies, 
&c.), the precise number of persons interested in the 
public funds could not be easily ascertained. 

The half-yearly dividend of 87,176 was under £5 

44,048 £10 

98,305 £50 

25,641 £100 

14,701 £200 

4.495 £300 

2,827 £500 

1,367 £1000 

591 was over £1000 

Of the 591 dividends which exceeded £1000, 210 
were the dividends due to Public Companies, or to joint 
accounts. 

The Stocks of the principal trading companies are 
as follows. 

India Stock amounting to 6 millions, which is the 
capital of the East India Company, the dividend is 10| 
per cent. 

Bank Stock amounting to about 15 millions, which 
is the trading capital of the Bank of England, and with 
which they carry on the banking business, buy bullion 
( uncoined gold and silver), &c., the dividend is now 7 
per cent. Of this capital £11,015,100 is lent to Go- 
vernment at 3 per cent. 

South Sea Stock and Annuities amounting to about 
10 millions, the greater part of which is lent to Go- 
vernment, for which the company receive 3 per cent. ; 
but from profits derived from other sources^ the pro- 
prietors receive a dividend of 3 J per cent. 

The prices of stock are constantly varying according 
to the prosperity of the country, the state of our foreign 
relations, the confidence reposed in the Ministers of 
the Crown, &c., &c. 

A list of these prices appears daily in the public 
prints, and at shorter intervals at the offices of the 
principal Stock Brokers. 
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The following will serve as an example of these lists. 

Bank Stock, 16DJ, 168J, 169^. 

3 per cent. Red., 90}, |, 90. 

3 per cent. Consols, 89-}, |. 

3J per cent. Red., 99J, J. 

New 3 J per cent. 98g, J. 

India Stock, 247}, 246}. 

Ditto Bonds 1.4 pm. 

Consols for account, 89g, }. 

Exchequer Bills', 2ld., 16s., 18«. pm. 
From this list we learn that £100 Bank Stock, during 
the day on which the list was made, could be bou|Q;ht 
for £169} and sold for £168}, as in Bank and India 
Stocks the "Jobbers" usually make a "I percent, price," 
that is, if a Broker comes into '* the market" wishing to 
buy Bank Stock, the *' Jobbers" would make the price 
£169}, but if wishing to sell, then £168} : this would 
be called " a steady market." If in the course of the 
day Bank Stock was quoted at 170}, it would then be 
said to have risen 1 per cent. The prices being quoted 
169}, 168}, 169} imply that two purchases were made 
to one sale. 

From the above list we also learn that £100 stock ia 
the 3 per cent. Reduced sold at the befsinning of the 
day for £90 2«. 6d., and rose to £90 5«., and again 
fell at the close of the day to £90, a fluctuation of 
} percent. — that £100 stock in the 3 per cent. Consols 
sold at the beginning of the day for 89-| and left off at 
89S, a fall of } per cent.— and that £100 stock in the 
new 3} per cent, sold at the beginning of the day for 
98| and left off at 98}, a fall of } per cent. 

The dividends of the 3 per cent. Red. and the 3} per 
eent Red. being due on the 5th of April and the 10th 
of October, and those of the 3 per cent, consols, and 
the new 3} per cent., on the 5th of January and the 
5th of July, cause the difference in price between the 
3 per cent Red., and the 3 per cent, consols, &c., &c. 
Consols for the account are sales of stock between 
speculators on the Stock Exchange, called Stock Job- 
bers, who buy and sell stock on one day« the said stock 
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iupposed to be transferred on some future day, they ta- 
kincr the chances of what may be the price of that stock, 
on the day on which it is supposed to be transferred. 
These transactions are called Time Bargains, and are 
frequently nothing more nor less than gambling transac- 
tions, the difference only being paid. Thus if A sells to 
B £10000 in any stock for £98 per cent, on a Monday 
for a subsequent Thursday, he is supposed to let B, on 
that Thursday have that amount of stock at the rate of 
£98 per cent., let the price of that particular stock on 
the Thursday be what it may ; so that, if the particu- 
lar stock in which this £10000 is supposed to be should 
rise on the Thursday to 99 per cent., or 1 per cent, 
hifi^her than it was on the Monday, A would have to 
pay to B £100, which is the (fi^erence between the value 
of £10000 at 99 per cent., and the value of £10000 
at 98 per cent. ; for A is supposed to sell to B for £98 
what he is supposed to buy for £99. — Again, if this 
particular stock should fall on the Thursday to 97 per 
cent., then B would have to pay to A £100, for B is 
supposed to buy of A for £98 what is in reality only 
worth £97. In order for A and B toeH'ect this transac- 
tion, it is not necessary for either of them to have one 
farthing in that particular stock, or any other stock ; 
so long as they can pay the differences of these imagi- 
nary sales their credit is good in the money market. 

There are eight account days in the year, one in each 
of the months, January, February, April, May, July, 
August, October and November. The January and 
July accounts are always on the opening of the 3 per 
cent, consols. The other account days are fixed by 
the Bankers and Merchants who often lend large sums 
of money and take stock as security, these account days 
being for the repayment of the money, and the re- 
transfer of the stock. 

Exchequer- Bills are bills for different sums issued 
by Government, when in want of temporary loans, and 
they bear a daily interest, of from IJd. to 2Jc/. for every 
£100 so borrowed, according to the state of the money 
market, the lower rate when money is plentiful, and a 
h'i;;lit'r rate i^hvn money is scarce. 
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The interest due upon outstanding Exchequer-Bills is 
calculated daily to determine their precise value. The 
precise value of an outstanding Exchequer-Bill being 
its price in •* the market," together with the interest 
due upon such Exchequer-Bill. 

The value of these.Ex chequer- Bills rises and falls with 
the price of Stock. When we find in the list •* Exche- 
quer-Bills 16«. I85. pni./' it signifies that every £100 
in Exchequer-Bills can be sold by the public for £100 
16«. or be bought by them at £lOO 18«. Persons having 
large balances, or bankers who may be required to make 
large payments at a short notice, usually invest their 
money in these securities. 

The amount of Exchequer-Bills usually in circulation 
varies, being now (1842) about 18} millions; during 
the late war it was much larger, having been in 1816 
upwards of 67 millions. 

Examples in this Rule are worked by the Rule of 
Three. 

Examples. 

1. What must be paid for £970 in the 3 per cent, 
consols at 89| per cent., brokerage £| per cent. 

£ £ £ £ 

As 100 : 970 :: 89^ : purchase money of 970 stk. 
100 : 970 :: 89-875 : 

970 



89| 

i 


6291250 
808876 


8) 7-000 


100) 87178-760 

871-7875 
20 


•875 


15-7500 
12 

9*00 



Answer. £871 15«. Od. 
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It will be found very advantageous to use decimals 
where either of the terms is a compound quantity or 
mixed number, as in the preceding example. If the 
Simple Rule of Three had been used, it must have been 
stated, thus. 

£ £ £ s. d. 

As 100 : 970 :: 89 17 6 : purchase money. 
£89^ being equal to £89 lis, Gd. 

2. What amount of stock in the 3| per cents, at 
99 J will £5000 purchase, brokerage £| per cent, ou 
sum purchased ? 

£ £ £ £ £ 

As 9984-J=99J : 5000 :: 100 : stock required. 
99-5 : 5000 :: 100 : stock required. 
100 



5000000000 ( 
4975 


;50251256 
20 


2500 
1990 


2-5120 
12 


5100 
4975 


6144 


1250 
995 




2550 
1990 




5600 
4975 




6250 
5970 




280 





Answer. £5025 2«. M. 
d. If a person purchases stock in the 3 per cent. 
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Red. at 89|, brokerage | per cent. What per cent, 
does he get for his money t 

£ £ £ £ £ £ 

As 89|-hJ=89^ : 100 :: 3 : interest on 100 cap. 
89*875 : 100 :: 3 : interest on 100 cap. 
3 £ 



) 300 000000000 
269625 


(3 337969 
20 


303750 
269625 


6 759380 
12 


341250 
269625 


91 1256 


716250 
629125 




871250 
808875 

623750 
539250 




845000 
808875 




36125 





Answer. £3 6$. 9d. 

4. When the 3 per cent, consols are at 88 J, what 
must be paid for £1735 stock, including brokerage J 
per cent. ? 

5. What amount of stock in the 3^ per cent. Red. 
at 99J will £3500 purchase, brokerage } per cent, on 
the sum purchased ? 

6. If a person purchases India Stock, paying a di- 
vidend of 10 J per cent., at 247 J, what per cent, docs 
he get for his money ? 

7. If I sell out £4375 stock in the new 3} per cent. 
at 9S^, brokerage J per cent., what do i receive in cash ? 
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B. A person is desirous of investing a sum of mo- 
ney in the Funds; the 3 per cent. Red. are at 90|, the 
3 J per. cent. Red. at 994, brokerage } per cent, in both. 
In which stock does he get the greater interest for his 
money, and what is the difference ? 

9. If I have £5000, and buy it into the 3 per cent. 
Red. at 91^, brokeraji^e J, how much stock shall I pos- 
sess ; and what will be the amount of the half-yearly 
dividend payable thereon? 



DISCOUNT. 

Discount is an allowance of so much per cent., pre- 
viously agreed upon, made for the payment of any sum 
of money before it becomes due ; or an allowance 
made by the creditor to the debtor, when he pays cask 
instead of taking the usual credit, according to the 
custom of the trade the creditor exercises. 

That an allowance for paying money before it be- 
comes due ought to be made is plain, for if a person 
keeps the amount of a debt in his own hands till the 
time it becomes due, he can make an interest on that 
money, and if he pays it before it becomes due, he gives 
the advantage of making that interest to the party re- 
ceiving the debt. 

The discount subtracted from the sum or debt will 
give the present worth. 

The present worth of any sum or debt is such a sum 
as would, if put out to interest for the time and at the 
rate at which the discount is made, amount to that sum 
or debt. 

To find the discount of any sum or debt. 

Rule. As the amount of £100 for the given time 
and at the given rate : the interest of £100 for the 
given time and at the given rate :: the sum or debt^ 

I. 
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which 18 the amount of the prespnt worth for the given 
time and at the given rate : to the discount. 

To find the present worth of any sum or debt. 

Rule. As the amount of £100 for the g^iven time 
and at the given rate : £100 :: the sum or debt, which 
is the amount of the present worth for the given time 
and at the given rate : to the present worth. 

This rule is chiefly applicable to Bill Transactions. 
Bills are drafts, <»r promissory notes, by which a per- 
son eno:ages to pay a sum of money at a certain time 
hereafter, therein named, this sum heins: the price of 
goods bought, <&c. The following is a form of one of 
these bills. 

£276 15«. London, Sep, 28, 1841. 

Three months after date, pay to Mr, 
Thomas Smith, or Ofder, the svm of two hundred 
and seventy-five pounds^ fifteen shillings, value re- 
ceived. 

James Brown. 
To Mr. /?. Jones, 

Cheapside, London, 

Here James Brown is the drawer of the Bill, and 
Bit hard Jom s is the acceptor, who writes his name and 
plate where the Bill is payable across the face of the 
Bill, Hud is the person on vshom the Bill is drawn, and 
who pays the Bill when due; if Thomas Smith, the 
party holding the Bill, pays it away in the course of 
business, he writes his name across the back of the 
Bill, by which he renders the same ne^ociable (able to 
be passed as money in the course of business). 

Examples. 

1. W'hat is the discount and present worth of £100 
for 1 year at 5 per cent.? 
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£ 

5 = interest of £100 for 1 year 
100 



105 = amount of £100 for 1 year at 5 per ct. 



As 



£ £ £ 
105 : 5 :: 100 
100 


: discount required. 


105) 501) (4 
420 




»0 

20 




105) 1600 (15 
105 


£ «. d. 


550 


100 sum due 



5*25 4 15 24^ discount 



25 £05 4 9\ present worth. 
12 



105) 300 (2 
210 



-A^=f 



Explanation. In the precedinfi^ example as £105, 
which is £100 together with the interest of £100 for 
1 year at 5 per cent. : the interest of £100 for 1 year 
at 5 per cent., viz. £5 :: £100 which is the present 
worth of £100, viz. £05 4«. O^d., together with the 
interest of that present worth for 1 year at £5 per 
cent., viz. £4 I5«. 2^. : discount, viz. £4 15«. VL^ 
or interest of the present worth of £100 for 1 year at 
5 per cent. That the present worth of £100, viz. 
£95 As. ^^d. put to interest for 1 }ear at 5 per cent, 
will amount to £100 is easily shown^ thus. 

12 
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£ £ 8. d. £ 

As 100 : 95 4 ^ :: 6 : int. required 

5 



4,76 3 9^ 
20 



15.23 
12 



854 



2,854= =488 «f 

£ «. a. 100 

95 4 94 
4 15 24 



£100 Amount. 



By a similar process it will be seen that the discount, 
viz. £4 15«. 2^d. put out to interest for 1 year at 5 
per cent, will amount to £5, the interest of £100 for 1 
year at 5 per cent. 

Thus the creditor receives a sum which if put out to 
interest for the given time and rate, would amount to 
the debt ; and the debtor has a sum allowed to him 
which if put out to interest for the given time and rate 
would amount to the interest of the debt for that given 
time and rate, so that neither party has an advantage 
over the other. 

2. What is the present worth of £735 16s. payable 
4 months hence, at 4 per cent.? 

3. What is the discount of £495 3«. 9d. due 7 
months hence, at 5 per cent.? 

4. What is the present worth of £97 13s., due 9 
months hence, at SJ per cent.? 

5. Find the discount of a bill for £373, having 2 
months and 15 days to run, at 4 per cent. 

6. What is the present worth of £250 18s. 9c/. due 
15 months hence, at 4j^ per cent.? 
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BARTER* 

Barter U the exchanging one commodity for another. 
The rule called Barter teaches tradesmen so to ex- 
change the commodities in which they deal, that neither 
party may sustain a loss hy that exchange. 

Rule. Find, by the Rule of Three, what quantity 
of the commodity whose price only is given, may be 
bought for the value of the commodity whose price and 
quantiiy are given. 

Examples. 

1. A, a hop grower, has hops at £7 10s. per cwt., 
which he wishes to exchange with B, a farmer, for 100 
quarters of oats at 23s. 6d. per quarter. How many 
cwts. of hops must A give to B ? 

100 quarters at 23s. 6d. per qr.=:£ll7 lOt. 

£ s. £ s. cwi. 

As 7 10 : 117 10 :: 1 : cwts. of hops required 

4>r as 7*5 : 117*5 :: 1 : cwts. of hops required 

1 cwts. 

7-5) 117-AoOOO ( 15-6666 
75 4 



425 2-6664 
375 28 



500 53312 
450 13328 



500 18-6592 
450 



50 Ac. 

Annoer. 15cwt« 2qrs. 18*66d2ltMU 
i 3 
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2. A tallow chandler is de5«irous of exchan^in^ 
candles at 7s. per dozen lbs. with a grocer for 3 cwt. 
2qrs. 17 lbs. of su^ar at lid, per lb. How many can- 
dles must he give for that quantity of sugar ? 

3. A farmer exchanges wheat at 63s. per quarter 
with a butcher for 7 cwt. 3qrs. 14 lbs. of pork at 6^d. 
per lb. What quantity of wheat must the butcher 
receive ? 

4. How much tea at 4s. 9d, per lb. must be given 
in exchange for 1 cwt. 1 qr. 14 lbs. of sugar at £3 
7s. 6d. per cwt.? 

5. A wishes to exchange 6 hogsheads of brandy at 
325. per gallon with B for port wine at 13s. 9d, per 
gallon. What quantity of wine must A receive ? 

6. A clothier exchanges 137 yards of broad cloth 
at 9s. 4d. per yard with an oilman for £25 in money, 
and the remainder in oil at 5s. 3d. per gallon. How 
much oil must the clothier receive X 

7. A grazier at Stilton, exchanges 159 cheeses, 
weighing on the average 13^ lbs. each, at Is. 1 Jd. per 
lb., with a grocer for £80 in money and the remainder 
in sugar at lOJ per lb. How much sugar roust the 
grazier receive X 



PROFIT AND LOSS. 

Profit and Loss is a rule which discovers what is 
gained or lost in the buying or selling of goods, and 
teaches merchants and tradesmen so to raise or lower 
the prime cost of their goods, that they may gain or 
lose so much per cent. 

The prime cost, or first cost, is the price paid to the 
manufacturer, grower, or importer of any commodity 
by the merchant or tradesman, on which price he is to 
make his profit. 

Questions in this rule are nothing more than com- 
pii(»Ud questions in the Rule of Three. 
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Examples. 

1. If ! buy coffee at Is. 6d, per pound, and sell it 
for 2s. per pound, what do I gain per cent.? 

8, d. 

2 selling price 

1 6 prime cost 

6 gain upon the prime cost 

i.d. £ 
As 1 6 : 100 :: 6d. : gain upon £100. 
12 20 



18 2000 
12 



24000 
6 



18) 144000 
12) 8000 



2,0) 66,6 8 
33 6 8 

Answer, £33 6s. Sd^ 

2. If I buy sugar at 4 guineas per cwt., and sell it 
at ll^d. per lb., whether do I gain or lose per cent., 
and how much 1 

lbs. d. £ s, d. 

112 at 11 1 per lb. =5 7 4 selling price 

4 4 prime cost 

13 4 gain upoD the prime est. 



( 
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£ S. £ £ S. cf. 

As 4 4 : 100 :: 13 4 : gain upon £100 

or as 4*2 : 100 :: 1*166666 : gain upon £100 

100 £ 

4-2) 116-666666 (27*77777 
84 20 



326 15*55540 

294 12 



326 6*6648 

294 4 



3*26 &c. 2*6592 



Atuwer. I gain £*27 15t. 6)d. nearly. 



3. If I buy tea at £25 4s. per cwt, at what price 
must I sell it per lb. to gain 15 per cent.? 



etof. ib* £ «. 

As 1 : 1 :: 25 4 : prime cost of 1 lb. 
112 20 



112 112) 504 (4«. ed. prime cost of 1 lb. 
448 



56 
12 



112) 672 (6 
672 



£ £ 8.d. 



As 100 : 100-f 15=115 :: 4 6 : \P^^^ ©ost f 

} 15 per ct, gam 







PROFIT AND 


LOSS. 




£ 


£ 


£ 


s. 


or as 


100 : 


115 :: 
4-5 


4 


5 




575 
460 






100) 


5175 








5- 175 
12 








2 100 
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) prime cost -(- 
5 15 per ct. gain 



Answer, 5s. 2^cf. 

4. If I buy tea at 3s. 9d. per lb. and sell it at 4s. Id. 
per Ib.y what do I gain per cent.P 

5. Bought sugar at 7ci. per lb., which I sell at 
£3 10s. per cwt., whether do I gain or lose per cent., 
and how much? 

6. If I buy goods at 12 guineas per cwt., how 
roust I sell them per lb., to gain 15 per cent.? 

7. If I gain Is. Ij^d. in the £, what is the gain per 
cent.? 

8. Bought tea at 4s. 2d. per lb., but, the markets 
falling I am constrained to sell it at a loss of 12 per 
cent.: at what price must 1 sell my tea per lb P 

0. A wine merchant in London buys 35 hogsheads 
of sherry at Cadiz for 9s. Sd, per gallon, on its carriage 
home one hogshead is staved and the wine entirely lost, 
the contents of another hogshead tasting of the cask, 
he is obliged to part with it for half its cost price ; at 
what rate must he sell the remainder so as to gain 20 
per cent, by the whole? 

10. If, when a hop merchant sells part of a con- 
signment of hops at £7 10s. per cwt., he gains 10 per 
cent.; what will he gain per cent, when he sells the re- 
maining part of the same hops for 10 guineas per cwt.? 

11. Bought 17 pieces of silk each containing 35 
yards for £123 18s. 4ri., but they not proving so good 
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as I had e:ipected» 1 sell tbem at a loss of 7 per cent. 
At what do 1 sell them per yard ? 



FELLOWSHIP. 

Fellowship teaches merchants, <&c., trading with a 
joint stock, to assign to every partner his particular 
share of the gain or loss, according to the money he 
has advanced. 

Persons trading with a joint stock, or in company, 
are said to be in partnership with each other. The 
partners collectively are called the Firm. 

Fellowship is of two kinds. Single and Double. 

Single Fellowship is where the same or different 
stocks are employed for any the same time. 

Double Fellowship is where the same or different 
stocks are employed for different times. 



SINGLE FELLOWSHIP. 

Rule. As the amount of the various stocks : each 
man*s particular stock :: the whole gain or loss : each 
man's particular gain or loss. 

By this rule a bankrupt's estate may be divided 
among his creditors, and legacies may be adjusted, 
when more has been devised than the estate can pay. 

Examples. 

1. Three persons, denoted by A, B, and C, are in 
partnership, A puts in £;}00 ; B £400 ; C £500 ; on 
making up their books at the end of the year, they 
find that they have gained £350 ; what is each man's 
•hare of the gain ? 
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£300 + £400 +£500 =£1200 

£ £ £ 

As 1200 : 30f) :: 360 : A's share of the jrain 

350 * 



12,00) 1050.00 



£B7 los. A's share. 



£ £ £ 

As 1200 : 400 :: 350 : B'a share of the icain 

350 



12,00) 1400,00 



£11(1 13«. 4rf. B's share. 



£ £ £ 

As 1200 : 500 :: 350 : C's share of the gain 

350 



12,00) 1750,00 



£145 16«. Hd. C*8 share. 



2. A and R {rain 1>y trading £72, A put into the 
stock £1*20, and B £150 ; what is each man's share of 
the profits ? 

3. Three persons enter into partnership, A puts in 
£3*27; B £413; and C £550; they gain £735. What 
is each man's share of the profits X 

4. Throe merchants enter upon a speculation, A 
puts in £320 ; B £230 ; C £ltt0 ; they gain £1376 
llf. lOd. What is the gain of each ? 
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5. A geotleman dies, leaving bis property among 
four persons, whose shares were to be as follows. A 
£4000 ; B 3500 ; C £5000 ; and D £1500. His ex- 
ecutors, after paying his debts and funeral expences, 
&c., find that they have only £12750 remaining. 
What sum must they pay to each of the legatees^ 

6. A tradesman fails in business owing to A £314 
17«. ; to B £436 lis. ; and to C £173 15«. His assets 
are £375 lis. Qd. What will each of bis creditors 
receive ? 



DOUBLE FELLOWSHIP. 



Rule. Multiply each roan*s stock by the time of its 
continuance, and add these products together ; then as 
the sum of the products : each man*s particular pro- 
duct :: whole gain or loss : to each man's particular 
gain or loss. 



Examples. 



1. Two merchants A and B enter into partnership. 
A puts in £700 for 2 years ; B £900 for 3 years. They 
gain £1600. What is the share of each ?' 

£ £ 

700 X 2=1400 product of A's stock and time 

900 X 3=2700 product of B*s stock and time 
£4100 
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£ £ £ 

As 4100 : 1400 :: 1600 : A's share of the gaia 

1600 



As 



840000 
1400 


41,00) 22400,00 
£546 6 


9AJ A's share. 


£ £ 

4100 : 2700 :: 
1600 


£ 
1600 : B*s share of the gaia 


1620000 
2700 

41,00; 4320000 




£1053 13 


2^ B's share. 



2. A, B, and C, three butchers, hold a piece of 
meadow land, measuring 7 acres, for which they agree 
to pay at the rate of £5 per acre, per annum. A puts 
in 9 oxen for 5 months ; B 4 oxen for 8 months ; and 
C 7 oxen for 9 months. What portion of the rent 
must each pay ? 

3. Two merchants enter into partnership for 3 
years, each contributing £500 to the joint stock. A 
at the end of 16 months being in want of money draws 
out £230 ; and B at the same time puts in the same 
sum ; they gain £643 I6s. What is each man*s just 
share of the profits ? 



M 
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INVOLUTION AND EVOLUTION. 

Involution is the method of raising numbers to any 
required power, and is performed by multiplying a 
number into itself as many times as there are units in 
the index denoting the power ; thus S^ means that 3 is 
to be multiplied into itself 4 times, or that 3^=3x3 
X 3x3=81: where the iigure 4 placed to the right 
hand above the figure 3 is called the index of the power, 

3^=3 X 3=9 is called the square of 3. 

33 =3 X 3 X 3=27 is called the cube of 3. 

3^ =3 X 3 X 3 X 3=81 is called the fourth power of 3, 

&c,, &c,, &c. 

Evolution is the reverse of involution, being the 
method of extracting the root of any number. 

3 is called the square root of 9, for 3 x 3=9. 

3 is called the cube root of 27, for 3 x 3 x 3=27. 

3 is called the fourth root of 81, for 3 x 3 x 3 x 3=81, 

&c., &c., &c. 

When it is required to find the root of any number, 

as the square root of 9, that number is written thus ^^9 
whore the figure 2 is called the index of the root, and 
V the radical sign. Radical means belonging to the 
root* 

It is only intended here to consider the extraction of 
the square root, the rule for which must be an effort of 
memory, as the principle upon which it depends can on- 
ly be shewn by means of Algebra. 
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SQUARE ROOT. 

Square Root is the method of finding a number, 
which multiplied by itself will give the number of which 
the square root is to be found. 

Square Root may be divided into four cases. 

Case 1. To find the square root of a whole number. 

Rule. Point off the number by placing points or 
dots over every alternate figure beginning with the unit's 
place ; find the nearest root of the first period, set it 
to the right hand of the number whose root is to be ex- 
tracted ( after the manner of a quotient) ; square the 
root so found, and subtract its square from the first 
period ; to the remainder annex the two figures con- 
tained in the second period ( after the manner of a di- 
vidend), and to the left hand of this number ( after the 
manner of a divisor), place twice the figure in the root, 
find how often this product is contained in the dividend 
exclusive of the figure in the unit's place, annex the figure 
so found to the right hand both of the divisor and the 
root: multiply the divisor thus found by the figure 
placed in the root, subtract the product as before, and 
to the remainder annex the two figures contained in 
the next period : multiply the figures in the root by 
two, and use the product for a divisor as before directed^ 
and so on through all the periods. 

Should there be a remainder, decimal places may be 
added to the right hand of the number whose root is to 
be extracted, and the operation carried on to any re- 
quired extent, observing to add two ciphers for every 
figure placed in the root. 

The number of figures in the root will be equal to 
the number of points or periods : and the number of 
decimal places in the root will be equal to the number 
of points or periods in the decimal places of the num- 
ber whose root is to be extracted. 

m 2 
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Case 2. To find the square root of a mixed num- 
ber composed of a whole number, and a decimal frac- 
tion. 

Rule. If the number of decimal places be odd 
make them even by adding a cipher to the right hand, 
point off, and proceed as before directed. 

Observation. The number of places of deci- 
mals is made even, in order that the first point of the 
whole number may be over the unit's place. 

Case 3. To find the square root of a vulgar frac- 
tion whose numerator and denominator are not both 
square numbers. 

Rule. Reduce the vulgar fraction to a decimal frac- 
tion, and proceed as before. 

Case 4. To find the square root of a vulgar frac- 
tion whose numerator and denominator are both square 
numbers. 

Rule. Extract the square root of both the nume- 
rator and denominator separately, as before directed. 
The square root of the numerator placed over the square 
root of the denominator will be the square root of the 
fraction required. 

Examples. 
1. Extract the square root of 141376. 



• . • 



141376 (376 root 
9 




67) 613 
469 




746) 4476 
4476 




Answer, 


376. 
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2, Extract the square root of 12*2 or 12^. 

12-26o6o6 (3-492 -f 
9 



64) 


320 
256 


689) 


6400 
6201 


6982) 


19900 
13964 




5936 



Answer. 3-492 + 

3. Extract the square root of -^. 

7) 2-00000000000 

-28571428571 &c. 



• • • • 



•285714285714 (-534522 + 
25 



103) 357 
309 



1064) 4814 
*• 4256 



10685) 55828 
53425 



106902) 240357 
213804 



1069042) 2655314 
2138084 



517230 

Aniwer. «534522 + 
m 3 
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4* Extract the square root of ^. 

9 (3 64 (8 

9 64 



2 

therefore ^A=:^ Answer. 



5. Extract the square root of 2891105361. 

6. Extract the square root of 735*1983. 

7. Extract the square root of 15. 

8. Extract the square root of |. 

9. Extract the square root of 6431-27315. 

10. Extract the square root of '073. 

11. Extract the square root of ^. 

12. Extract the square root of -g^. 

13. Extract the square root of 15241578750190521. 

14. Extract the square root of 2. 

15. Extract the square root of 387420489. 

16. Extract the square root of 5175113971210225. 




DUODECIMALS or CROSS MULTIPLICATION. 



Duodecimals are properly speaking fractions, whose 
denominators are 12 or its powers. 

The rule called Duodecimals or Cross Multiplica" 
Hon teaches workmen to take the content of their work 
in square and cubic feet, &c., and is applicable to rec- 
tangular figures only, as squares D, oblongs o^ cubes 
or solid squares |gl, &c.. 

This rule, although easy in Practice, involves diffi- 
culties : 1st, with regard to its not being a pure Arith- 
metical operation, but an application of Arithmetic to 
Geometry. 2nd, with regard to the terms primes, se- 
conds, &c., having different values according as they 
are applied to superjicial or solid measures : 
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A prime in superficial measure being -j^ of a square 
foot, or 12 square inches : and in solid or cubic mea- 
sure ^ of a cubic foot, or 144 cubic inches. 

A second in superficial measure being ^ of a prime, 
or 1 square inch ; and in solid or cubic measure ^ of 
a solid prime or 12 eu6tc inches, Asc, <&c. 

This rule may be divided into two cases. 

1. Where the content of a rectangular area is to 
be found. 

2. Where the content of a rectangular solid is to 
be found. 

Case 1. An area has length and breadth only : 
the content of any rectangular area is found by multi- 
plying its length by its breadth. The result will be in 
square feet, &c. 

The dimensions made use of are feei^ primes, se- 
conds, Sic, each successive denomination being ^ of 
the preceding, 1 square foot being the integer. 

When the linear dimensions contain yards, the yards 
miut be reduced to feet, in order that the denomina- 
tions may decrease in a twelvefold proportion from the 
place of feet towards the right hand, which would not 
be the case if the denomination yards was retained. 

A square foot IS 12 inches long, and 12 inches broad, 
and contains 144 square inches. 

A prime (I') is 12 seconds or -j^ of a square foot. 

A second (1") or square inch is ^ of a prime or -j-J^ 
of a square foot. 

f lence the following table. 

12 seconds or square inches make 1 prime, written 1' 

12 primes make 1 sq. foot, written If. 

When hereafter the expressions feet multiplied by 
feet, inches multiplied by inches, &c., are used : it is 
to be understood that numbers denoting feet in length, 
inches in length, &c., are to be multiplied by numbers 
denoting feet in breadth, inches in breadth, ^c. 

When feet are multiplied by feet, the result will be 
square feet. 
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When feet are multiplied by inches, the result will 
be primes for 

'\et v7in -3ft yJi^ft ? (a linear inch being -ji^ of a 
3 tt. X 7 in. -3 tt. X f^ It. ^ jjj^^g^j. ^^^^^^ 

=f^ of a square foot, 

=21 primes* 

=1 ft. .. 9'. 

When inches are multiplied by inches the result will 
be seconds or square inches for 

3 in. X 7 in. =-^ ft. x -f^ ft. 

==tV4 ^^ a square foot. 

=21 seconds or square inches* 

=1' .. 9". 

Rule. Place the multiplier under the multiplicand 
so that feet may be under feet, inches under inches. 
Multiply each denomination of the multiplicand by 
the number of feet in the multiplier, beginning with 
the lowest denomination : then multiply each denomi- 
nation of the multiplicand by the number of inches 
in the multiplier, and so on, if there be any denomina- 
tion lower than inches. 

In this operation primes must be reduced to square 
feet, the square feet added to the next product, and 
the remaining primes set down under the inches in the 
multiplier : seconds or square inches must be reduced 
to primes, the primes added to the next product, and 
the remaining seconds or square inches set down to the 
right hand of the primes. 

Different works are computed by different measures. 

Glazing by the foot. 

Painting, plumber's work, plastering, paving, &c. 
by the yard. 

Flooring, roofing, tiling, by the square of 100 feet. 

Brickwork by the rod of 16| feet, which is 272^ 
or 272*25, square feet. 

Bricklayers always value their work at the rate of a 
brick and a half thick ; if the work be more or less 
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thick, it must be reduced to that thickness, by multi- 
plying the area by the number of half bricks in the 
thickness, and dividing that product by 3. 

Case 2. X solid has length, breadth, and thickness 
or depth : the content of any rectangular solid is found 
by multiplying its length by its breadth, and that pro- 
duct by its thickness or depth. The result will be in 
cubic feet, &c. 

The dimensions made use of are solid or cubic feet, 
solid primes, solid seconds, solid thirds, &c,, 1 solid 
or cubic foot being the integer. These solid primes, 
&c. bear the same relative value to the integer, 1 solid 
or cubic foot, that the primes, &c. bore to the integer, 
1 square foot, in Case 1. 

A solid or cubic foot is 12 inches long, 12 inches 
broad, and 12 inches thick or deep, and contains 172B 
solid or cubic inches, (12 x 12 x 12=1728). 

A solid prime (V) is 144 solid or cubic inches, or -^ 
of a solid or cubic foot. 

A solid second {1") is 12 solid or cubic inches, or -^ 
of a solid prime, or -^-^ of a solid or cubic foot. 

A solid third [!'") or 1 solid or cubic inch is -^ of a 
solid second, or -pfW ^^ ^ &o\\^ or cubic foot. 
Hence the following table. 

written 

12 solid thirds or cubic in. make 1 solid second 1'' 
12 solid seconds make 1 solid prime 1' 

12 solid primes make 1 solid or cubic foot, 1 c.f. 

When square feet are multiplied by linear feet, the 
result will be cubic feet. 

When primes are multiplied by linear feet, the result 
will be solid primes, for 

3'x7ft.=Asq.ft.x7ft. 

=-|^of a cubic foot, 
=21 solid primes. 

^^1 Cfl. .• «7 « 
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When seconds are multiplied by linear feet the result 
iirill be solid seconds, for 

3''x7ft.=^sq.ft.x7ft. 

=^-^ of a cubic foot. 
=21 solid seconds. 
=1' .. 9". 

When seconds are multiplied by linear inches, the 
result will be solid thirds, for 

3" X 7 in. =^ sq. ft. x -j^ft. 

^tHv ^^ ^ cubic foot. 
=21 solid thirds. 

=1" .. &". 

In the same manner it may be shewn that square 
feet multiplied by inches give solid primes : and that 
primes multiplied by linear inches give solid seconds. 

Rule. Multiply the length by the breadth as in 
Case 1, and the resulting product by the thickness or 
depth ; this latter product will be the required content. 

The same results will in both cases be obtained, if 
the decimal parts of a foot are used in the place of 
inches, &c. 



Examples. 

1 . How many square feet are there in a slab of 
marble 3ft. 9 in. long by 4 ft. 6 in. broad. And what 
will be its cost at 6«. 3d. per square foot ? 
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5J Answer, 


3 ft. 

4 ft. 


By Decir 

.. 9 in. 
.. 6 in. 

Qs. Sd. 


nals. 

= 3-75 
= 4-5 




1875 
1500 




16-875 
12 




10-500 
12 




0-000 




16-875 
= 6-25 




84375 
33750 
101250 




105-46875 
12 


s. d, 
20) 105 5i -5 


5-6-2500 
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£5 5 5J -5 


2-50000 
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2. Find the solidity of a rectangular block of mar- 
ble, whose dimensions are as follows, length 6 ft. 7 in., 
breadth 4ft. 8 in., thickness 5 ft. 5 in.: and what will 
be its cost at 7s. 9d. per cubic foot ? 
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3. Multiply 13ft. 7 in. by 19ft. 5in. 

4. Multiply 37ft. 2in. by 8 ft. 11 in. 

5. Multiply 19 ft. 8 in. by 33ft. 4 in. 

6. What will be the cosiof glazing a window whose 
height is 9 ft. 7 in. and breadth 4ft. 3 in. at Ib^d. 
per foot ? 
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7» The length of a court yard is 47 fit. 5 in., the 
breadth 35 ft. 3 in. What will the paving come to at 
3«. 2d. per yard ? 

8. The front of a house, which has 3 tiers of win- 
dows, 3 windows in each tier, wants new glazing. The 
height of the first tier is 7 ft. 3 in., of the second 6ft. 
4in., of the third 3 ft. 7 in., and the breadth of each 
window is 4 ft. 3 in. What will the glazier*s bill amount 
to, the charge for glazing being Is. Od, per square foot ? 

9. What will the wainscoting of a room cost, at 
3s. 9d. per yard, whose height is lift. 3 in., and cir- 
cumference 87 ft. 6 1b. ? 

10. The ceiling of a room is 20 ft. 7 in. by 18 ft. 
4 in. ; what will the plastering amount to at ll^d. per 
yard ? 

11. What will be the price of a brickwall that is 
73 ft. 3 in. long, 15 ft. 7 in. high, and 2 bricks thick, 
at 11 guineas a rod ? 

12. What will be the cost of papering a room that 
is 25 ft. 3 in. long, 18 ft. 4 in. broad, and 13 ft. 6 in. 
high, at Is. 7Jc/. per square yard, deducting the areas 
of door and windows which are as follows : 2 windows 
each 4 ft. 9 in. broad, and the same heiglit as the room, 
and 1 door 10 ft. high and 4 ft. 9 in. broad ? 

13. If the length of one side of a cube is 2 ft. 3 in., 
what is its content in cubic feet? 

14. Fiud the price of a rectangular block of stone 
measuring 17 ft. long, 5 ft. 6 in. broad, and 4 ft. 9 in. 
high, at the rate of 2s. tid. per cubic foot? 

15. How many gallons are contained in a rectan- 
gular cistern whose dimensions are 28 ft. long, 19 ft. Gin. 
broad, and 16ft. 7 in. deep, there being 277*274 cu- 
bic inches in an imperial gallon ? 

16. How many quarters of corn are there upon a 
floor which is 18 ft. 9 in. long, and 15 ft. 5 in. broad, 
the corn being 2 ft. 4 in. deep, 2218'192 cubic inches 
making one imperial bushel ? 

17. A gentleman is desirous of making a cistern to 
contain 12000 imperial gallons, the nature of the ground, 
where the cistern is to be made^ will only allow of its 

N 
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being 13 ft. broad and 15 ft. 6 in. long. What most 
be the depth of the proposed astern ? 

IB, The pedestal of an equestrian statue is 13 ft. 
3 in. long, 9 ft* 5 in. broad» and 7 ft. 6 in. high. How 
many cubic feet of stone does it contain, and what was 
the cost of the stone at 2<. 7^d. per foot ? 



THE END. 
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